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READ RITE EQUIPMENT APPROVED 




BY PROFESSION 



No. 710 
READRITE TESTER 




No. 550 
READRITE 
OSCILLATOR 




NOW is the time to cash in on the 
widespread public interest that 
is being aroused by the sensa- 
tional Radio Prosperity Campaign. 
And you, as a Radio Service Engineer, 
can cash in best by using the Headrite 
testers shown here. They will make 
money for you and save you money ! You 
can afford to standardize on Readrite in- 
struments. They arc popularly priced. 
They enable you to make more calls at 
less cost per call . . . they make it easy for 
you to meet every servicing requirement . . . 
they withstand the hardest kind of use and 
abuse . . . they insure that your equipment 
dollar stretches much farther. 

No. 710 READRITE TESTER 

This all-purpose tester fills every need of both the ex- 
pert service man and the beginner. It is designed for 
the testing of new and old radios. Equipped with a 

practical selector switch for checking all parts of tube circuits by connecting 
to the set sockets. Selection for testing voltage of plate, grid, cathode, sup- 
pressor grid and screen grid is quickly and accurately done. Plate current, 
filament volts, line and power supply volts, resistance* and continuity are 
measured. Battery is used for continuity testing of transformers, chokes, 
etc. Handles most advanced circuits and newest tubes. 

The No. 711 Readrite Tester is the same as the No. 710 except that it is 
equipped with the new Triplctt D'Arsonval Volt-ohm meter, which has 1000 
ohms per volt resistance. The readings are 0-15-60-300-600- - -0 to 300,000 
ohms. Ohm meter reading is secured with the 41^ volt battery, which is furnished. 

No. 550 READRITE OSCILLATOR 

This signal generator furnishes a modulated signal of constant frequency for 
the alignment of all modern radios. It is used to align r. f. transformers, 
check oscillator stage, compare gain in tubes and determine the sensitivity 
of a receiver. 




Here's 
Proof of 
READRITE 
Leadership* 

Write 
for your 

copy 
TODAY! 



REACH FOR 

THt JOt Of IIVJNG 



No. 410 TUBE TESTER 

Used for checking new and old tubes in receiving sets. Simply de- 
signed, compactly constructed, this tester is ideal for both outside 
work and for counter use. A push button provides two-plate cur- 
rent readings for determining the conductance and worth of a tube. 
For those wanting a longer-scale instrument, the Model 416 Tester, 
with a Triplett D'Arsonval Flush Mounted Meter is offered. This 
instrument does not have illuminated dial, but in other respects is 
the same as the No. 410. 

YOUR JOBBER CAN SUPPLY YOU 

See him today, or send the 
coupon for descriptive catalog. 

READRITE METER WORKS 



W1 0OOU* 



81 C 



ollege Ave 



Bluffton Ohio 



TIE IN 
WITH THE NEW 

PROSPERITY 
CAMPAIGN 



SEND COUPON 
FOR QUICK FACTS 



READRITE METER WORKS, 
91 College Ave., 
Bluffton, Ohio. 

Gentlemen: 

Send me catalog on Readrite Instrument No ( 
U9 well as folder giving proofs of Readrite leadership. 

Name. 

Street Address 



City 
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OPPORTUNITIES 

are many 

for the Radio 
Trained Man 

Don't spend your life slaving away in some dull, hopeless joh! Don't he satis 
fied to work for a mere $20 or $30 a week. Let me show you how to get your 
start in Radio— the fastest •growing, biggest money, making game on earth. 

Jobs Leading to Salaries of $50 a Week and Up 

Prepare for jobs as Designer. Inspector and Tester — as Radio Salesman and in 
Service and Installation Work — as Operator or Manager of a Broadcasting 
Station — as Wireless Operator on a Ship or Airplane, or in Talking Picture or 
Sound Work — HUNDREDS OF OPPORTUNITIES for a real future in Radio! 

Ten Weeks of Shop Training 

Pay Your Tuition After Graduation 

We don't teach by book study. We train you on a great outlay of Radio. Television and Sound 
equipment — on scores of modern Radio Receivers, huge Broadcasting equipment, the very lat- 
est and newest Television apparatus, Talking Picture and Sound Reproduction equipment, 
Code Practice equipment, etc. You don't need advanced education or previous experience. We 
give you— RIGHT HERE IN THE COYNE SHOPS — the actual practice and experience 
you'll need for your start in this great field. And because we cut out all useless theory and 
only give that which is necessary you get a practical training in 10 weeks. 

TELEVISION ana TALKING PICTURES 

And Television is already here! Soon there'll be a demand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television now can have a great future in this great new 
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment. 




PAY FOR YOUR TRAINING 
After You Graduate 

I am making an offer that no other school has dared 
to do. I'll take you here in my shops and give you 
this training and you pay your tuition after you 
have graduated. Two months after you complete my 
course you make your first payment, and then you 
have ten months to complete your payments. There 
are no strings to this offer. I know a lot of honest fel- 
lows haven't got a lot of money these days, but still 
want to prepare themselves for a real job so they 
won't have to worry about hard times or lay offs. 

I've got enough confidence in these fellows and in my 
training to give them the training they need and pay me 
back after they have their training. 

If you who read this advertisement are really interested 
in your future here is the chance of a life time. Mail the 
coupon today and I'll give you all the facts. 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUAL, PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broad- 
casting equipment. You construct Television Receiving Sets 
and actually transmit your own Television programs over 
our modern Television equipment. You work on real Talk- 
ing Picture maehines and Sound equipment. You learn 
Wireless Operating on actual Code Practice apparatus. We 
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don't waste time on useless theory. We give you the prac- 
tical training you'll need — in 10 short, pleasant weeks. 

MANY EARN WHILE LEARNING 

You get Free Employment Service for Life. And don't let 
lack of money stop you. Many of our students make all or 
a good part of their living expenses while going to school 
and if you should need this help just write to me. Coyne 
is 33 years old. Coyne Training is tested — proven beyond 
all doubt. You can find out everything absolutely free. 
Just mail coupon for my big free book! 

H. C. Lewis, Pres. RADIO DIVISION Founded 1899 

COYNE Electrical School 

500 S. Paulina St M Dept. 83-8H, Chicago, III. 

Mail Coupon Today for All the Facts 



H. C. LEWIS, President 

Radio Division, Coyne Electrical School 

500 S. Paulina St., Dept.SS-SH, Chicago, 111. 

Dear Mr. Lewis: — Send me your Big Free Radio Book, and 
all details of your Special Offer. 



Name. 



Address, 



City. 



.State. 
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IN OUR NEXT FEW ISSUES: 

MAKING YOUR OWN VELOCITY MICROPHONE. Almost every- 
one is interested either professionally or experimentally in micro- 
phones. Therefore, we believe that an article giving complete 
information on the construction of an instrument of the high- 
quality "velocity" type will be received with exceptional interest. 
Particularly, in view of the fact that the few components which 
require moderately precise machining will be available in kit form 
for the technician who is not blessed with a junior edition of a 
machine shop. 

DETAILS FOR MAKING A REAL AUTOMOTIVE RADIO RECEIVER. 
Although most previous articles concerning the construction of 
automotive radio sets have been confined to the more essential 
rudiments of instrument design, this article described every detail. 
Only standard parts are used. The 7-tube superheterodyne cir- 
cuit incorporates automatic volume control, variable-mu R.P. pen- 
todes in the R.F. and I.F. stages, and two pentode tubes in push- 
pull. A 3-section gang condenser with shaped-plate oscillator 
tuning sections is used. The dimensions of the overall chassis box 
are only about 9 x 7'/ 2 x 7 ins. high. 

AN ELECTRO-ACOUSTICAL WAVEMETER. Helmholti or Koenig 
resonators have been used to detect sound and to determine the 
pitch, but instruments of this form have the very great disadvan- 
tage that the ear is employed to determine when resonance exists. 
But the new electro-acoustical wavemeter is independent of the 
ear and lends itself to accurate and convenient sound measure- 
ments. 



RADIO-CRAFT is published monthly, on the fifth of the month preceding 
that of date; its subscription price is $2.50 per year. (In Canada and 
foreign countries, $3.00 a year to cover additional Postage.) Entered at 
the Post office at Mt. Morris, III., as second-class matter under the act of 
March 3, 1879. Trademark and copyright by permission of Gernsback 
Publications, Inc., 98 Park Place, N. Y. C. 

Text and illustrations of this magazine are copyright and must not be 
reproduced without permission of the copyright owners. We are also agents 
for WONDER STORIES and EVERYDAY SCIENCE AND MECHANICS. Sub- 
scription to these magazines may be taken in combination with RADIO- 
CRAFT at reduced Club rates. Write for information. 
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fit Be A Radio Expert 




J. E. Smith. President. 
National Itadio Institute, 
t ne man who has directed 
the Ilnme-St.jdy training 
of more men for the 
Radio Industry than any 
Other man in America. 



V 



a Week 



III IrainYou at Home inYour Sparelime 

forMDIO -TELEVISION 'TALKING MOVIES 




Set Servicing 

Spare-time set Ben'ic* 
inff Pays many N. R. I. 
men $5, $10, $15 a 
week extra. Full-time 
men make as much as 
$40, $G0, 175 a week. 



Aircraft 
Radio 

r 

Radio i8 ma kins: 
flying pafer. R;idio 

* i|«i*l";it * »l's .-nip loved 

in rough Civil Ser- 
vi< v (.'cm mission 
ram $1,020 to 
$2,800 a year. 




Broadcasting 
Stations 

Employ managers, 
engineers, oper- 
ators, inst;ill;i1 ion 
and maintenance 
men for jol>* pay* 
intr up lo *.V000 a 
year. 




Radio Factories 

Employ testers, in- 
spectors, foiemen, 
engineers, sen ice- 
men, for jobs pay- 
ing up to $7,500 a 
v ^ar. 




Talking 
Movlea 

An invention made 
p« bio y Radio. 
(Cm ploys many 
well -trained Kudio 
men for jobs pay* 
i»U $75 to $200 a 
week. 




Television 

The coming field 
of many great op- 
portunities is cov- 
ered by my course. 



If you are dissatisfied with your present job; if you arc slmepUng 
alon« in a rut with little or no prospect of anything hetter than a 
skinny pay envelope— i Up the coupon NOW. Oct my lilc FllEhl 
book on the opj*>ri uiiltBe* In lt;i»llo. Read how* tjUlckly you ran 
learn at iiume In your spare time to he a Itudio Kxt»ert- -u'liat Kood 
jobs my graduates liave been Retting — real jobs with real futures. 

Many Radio Experts Make $40, $60, 
$75 a Week 

In about ten years the Radio Industry ha* grown from a few 
million dollars to hundred? or millions annually. Over 3tl0.o»0 
jobs haw been ereated by this growth, and thousands more will be 
created by its rontlnued development. Many men and young men 
with the right training— the kind of training 1 give you In the 
X. it, I. Course— have stenued into itadio at two and three times 
their former salaries. 

Real Opportunities Ahead in Radio 
(or Trained Men 

It's hard to find a field with more opportunity awaltlnc the 
trained man. Wily In 19:1'J — the worst year of the depression— the 
Kadto Industry sold $20(1.0(10. Oun worth of sen and parts? Manu- 
facturer* alone employed nearly I mi. mm t*»plet About 3t»0.0n0 
jimple wo»ked In the Industry. In I»:t2. broadcasting had Its most 
profitable year. If* a gigautlr business, eren In the worst business 
years! And look what's ahead! Millions of set* beeomlng obsolete 
annually. 17.0UU.O0U sets in operation thai need si-r\ Icing from 
time to Mm*! Over 60(1 great broadcast lug stations furnishing 
entertainment and news to I0fl.iio0.ft00 people. These figures are 
so big that they are hard to grasp! Vet. they are nil true! Here 
is a new industry that has grown tpdekly into * commercial Riant. 
>'o wonder great husln<-.<s leaders predict a brilliant ruluro for this 
great and g« owing business. 

Get Into This Field With a Future 

There's obportunlty for you in Kadlo. lis future Is certain. 
Television, short wave, poller Itadio, automobile Itadio, midget seta, 
km. J speaker systems, aircraft itadio— in every brunch, developments 



and improvements are taking place. ITere Is a real future for thousand* 
and thousands of men who really know Raillo. Get the training that 
open* the road to good pay and success! send the coupon now and gel 
full pnrtieiilnrs on Dow easy and interesting I make learning at home. 
Head the letters from graduates who are today earning good money in 
this fascinating industry. 

Many Make $5, $10, $1$ a Week Extra 
in Spare Time Almost at Once 

My book also telb how many of my si u dents made $">. $10 and $15 
n week extra sen icing sels In -pare lime, soon after they enrolled. 
1 give you plans and Ideas that have made good sPare-tlmc money— 
$200 to $1,000 a year — for hundreds of fellows. My Course is 
famous as "the one that pays for Itself." 

Money Back if Not Satisfied 

T am so «urv that X. H. 1. can. train you at home satisfactorily 

that I will agree In writing to refund every . Penny of your tultl. n 

If you are not satistied with my Lessons and Instruction Sen tec upon 

completion. You'll get a copy of this Agreement with my book. 

64-page Book of Information Free 

Cet your copy today, it s free to any 
ambitious fellow over 15 years old. It 
tells you about Radio's spare- time and 
full-time job opportunities: It tells you 
all about my Course: what others who 
have taken It are doing and making 
Find exit what Hadlo offers YOU 
without the slightest obligation. 
MAIL THE COUPON NOW. 

J. E. SMITH. President 
National Radio Institute 

Dept. 3 M X 
Washington, D. C. 



28 MONEY 
MAKING HINTS 



FREE 




Mail the coupon. I'll send you one copy of my 
valuable 56-page Reference Book "28 Tested 
Methods for Making Extra Money." Til do it to 
prove that my training ; s easy to understand 
and use— that it is practical— that it is full of 
money - making informa- 
tion right from the start. 
This hook shows you how 
to do 28 Radio jobs com- 
mon in every neighbor* 
hood — tells you how to 
get these jobs. Hundreds 
of my students have made 
$5, $10, $15 a week in 
spare time while learn- 
ing. Prove to yourself 
that you can do it too. 
Mail coupon now. 



THIS COUPON IS GOOD for 




\, t 

I J- Smith. President 
| National Radio Institute. Dept. 3MX 
1 Washington. D. C. 

I Dear Mr. Smith: I want to take advantage of your 
MM-cial Offer. Send me your two bookn. ~o$ Tented 

I*lethods for Making Extra Money 1 ' and 'Rich Rewards in 
Had io. I understand this does not obligate me 
(PLEASE 1'IUNT PLAINXY) 

| ^»me A g C 

I Add rem 

| 1JS* I 

| Slate 
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YOUR COPY OF 

THE 1 9 3 4 

OFFICIAL RADIO SERVICE MANUAL 

IS READY! 



THE necessity of GERNSBACK 
Manuals in the radio field has been 
shown by the fact that the total 
.ales of the first three OFFICIAL 
RADIO SERVICE MANUALS, includ- 
ing the new CONSOLIDATED EDI- 
TION, now exceed 80,000 copies. 
Radio Service Men and 
others engaged in various 
branches of radio know the 
importance of such books, 
and how they must depend 
upon them for reliable in- 
formation. Whether for 
public -ad dress work, tube 
information or a circuit 
diagram, the material 
needed is certain to be 
found in one of the OF- 
FICIAL RADIO SERVICE 
MANUALS. The GERNS- 
BACK Manuals have been 
constantly used in refer- 
ence work by leading radio 
set manufacturers, mail- 
order houses, jobbers, deal- 
ers and, most extensively, 
by Service Men, for whom 
these books are invaluable. 

In the planning of the 
1934 OFFICIAL RADIO 
SERVICE MANUAL many 
things have been taken into 
consideration. First, how we 
could reduce our own costs, 
and in turn pass these sav- 
ings on to our readers. 
Second, what information 
not contained in previous 
editions of the Manuals 
must be incorporated in 
the 1934 edition and would 
be of utmost importance to 
its users. Third, what ad- 
vance information we could 
print that would be useful 
in the future. 

After careful analysis we 
found that the total cost of producing 
the 1934 Manual would be consider- 
ably less than in former years, and 
that at this time we could reduce the price 
of the book to our readers. The Fourth 
Edition of the OFFICIAL RADIO SERV- 
ICE MANUAL will sell this year for. $3.50. 
The book will be published like the 1933 
Manual — the volume will be sent to you 
complete. As usual, we urge that all our 
readers place their order early so that 
they will get a copy of the first printing. 
Usually, at the last minute a tremendcus 
number of orders come to us and quite 
often orders are held up while the book 
is going through a second printing. 
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In preparing this new edition many of 
the outstanding problems of the Service 
Men have been considered- -methods of 
servicing, the new equipment constantly 
needed to cope with new tubes and sets, 
and the other fields of radio, such as pub- 
lie-address systems, short waves, auto radio 
and others. 



Contents of the 1934 Manual In Brief 



Diagrams and service notes, more complete than ever before in 
any MANUAL. Not merely the schematic hook-ups will be found, 
but also chassis drawings showing parts layouts, positions of trim- 
mers, neutralixers, etc. 

# Voltage readings for practically all sets, as an aid in checking 
tubes and wiring. 

# All values of intermediate-frequency transformers used in super- 
heterodynes, with the manufacturers* own suggestions as to correct 
balancing. 

# Detailed trouble-shooting suggestions and procedure as outlined 
by the manufacturers' own engineers— in other words, authentic 
"dope" right from headquarters. 

m Values of all parts indicated directly on all diagrams. WE WILL 
POSITIVELY NOT INCLUDE DIAGRAMS FOR WHICH PARTS 
VALUES CANNOT BE OBTAINED. 

# A special section for reference to A.C.-D.C. cigarbox midgets. 

# A special section for reference to automobile radio. 

# A special section for reference to publicaddress amplifiers. 
0 A special section for reference to short-wave receivers. 

# A special section for reference to remote-control systems. 
0 A complete compilation of radio tube data, covering both the 
old and the many new types. 

0 A special section devoted to test equipment, analyzers, etc., with 
full diagrams and other valuable information. 

0 A complete list of American broadcast stations with their fre- 
quencies in kilocycles; extremely useful in calibrating and checking 
test oscillators and in calibrating receivers. 

0 Free Question and Answer Service, the same as in our last two 
Manuals. 

0 No theory; only service information in quickly accessible form. 
0 Absolutely no duplication of any diagrams; nothing that appeared 
in any of the previous Manuals will appear in the 1934 MANUAL. 
This w« unconditionally guarantee. 

0A handy, easily-consulted master Index making it easy for you 
to find almost anything pertaining to your service problem in- 
stantly This index will include all the d.agrams published in all 
the previous GERNSBACK Manuals, as well as the l«4 diagrams. 
A big convenience and time saver! 



As in previous years, the 1934 Man- 
ual will also include a FREE QUESTION 
AND ANSWER SERVICE. In each book 
will be found 25 coupons, which en- 
title you to free consultation on any radio 
.service topics. These coupons give you a 
complete mail service — questions on servic- 
ing and operating on any set or circuit 
are answered promptly and ac- 
curately by the editors. Re- 
member that, at the regular 
rate of 25c per question which 
is usually charged by radio 
magazines, this service alone 
is worth $6.00. And for the 
Manual, we charge only $3.50. 

It is quite evident that the 
1934 Edition of the OFFICIAL 
RADIO SERVICE MANUAL 
will be a decided improvement 
over previous volumes, and 
will even surpass the high 
standard of the former Man- 
uals. 



ORDER YOUR COPIES NOW 

It is important to every 
Radio Service Man and Dealer 
that he receive his copy of the 
1934 OFFICIAL RADIO 
SERVICE MANUAL as soon 
as it is published. The new 
book will prove itself to be in- 
valuable as those volumes of 
previous years. The book as 
usual comes to you postpaid 
and free of additional charges. 

No need to delay sending us 
your order— the 1934 MAN- 
UAL, like its predecessors, is 
a necessity in your business. 
We strongly advise you to or- 
der your copy today, and then 
you will be certain to get one 
from the first printing of the 
hook. The li>'»4 Manual is now 
ready for delivery. 

Mail the coupon today. 



The illustrations in the 1934 Manual will 
be more explicit than before; inasmuch as 
the diagrams will not be limited to the 
schematic circuit, but other illustrations 
will show the parts layout, positions of 
trimmers, neutralizers, etc. There will be 
hundreds of new circuits included, and not 
one from any previous edition of the man- 
uals will be repeated. This we uncondition- 
ally guarantee. 

The number of pages in the new Manual 
will exceed 400, with hundreds of illustra- 
tions, including diagrams, charts, photos, 
picture layouts, etc. The size of the Man- 
ual will be the same as that of the former 
volumes — 9x12 inches, with a flexible, 
loose-leaf binder. 



GERNSBACK PUBLICATIONS, Inc. 
96-98 Park Place, New York, N. Y. 

Gentlemen : Enclosed you will find my 
remittance of $3.50 for which you are 
to send me One Copy of the 1934 
OFFICIAL RADIO SERVICE MAN- 
UAL as soon as it comes oft* the press. 
[Send remittance by check Or money 
order; or register letter if it contains 
cash, currency or unused U. S. Postage 
fitamps.] 



Name 

Address.. 
City 



State.. 



I 

itc-ii:::: | 
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. . . say these 30 
Leading Radio 
Manufacturers 

. . to their 40,000 
DISTRIBUTORS 
and DEALERS 

throughout United State* 
and Canada 



AMERICAN BOSCH 
AMERICAN TELEVISION 
ARCTURUS TUBES 
BALKEIT • BRUNSWICK 
CAPEHART 
CLOUGH-BRENGLE CO. 
CROSLEY • CLARION 
DAYRAD • DeFOREST 
ECHOPHONE 
FA DA • GREBE • HOWARD 

HAMMERLUND 
KENNEDY • KOLSTER • LYRIC 
MAJESTIC • PHILCO 
SANGAMO ELECTRIC 
SENTINEL • SHELDON 
SILVER-MARSHALL 

STEWART RADIO 
STEWART. WARNER 
STROMBERG-CARLSON 
UNIVERSAL MICROPHONE 
ZENITH 
• 

The need for men, PROPERLY trained, it cne 
of the Radio Industry's major problems, today. 

In fact the very future of the Radio Industry 
is dependent on the industry having available, 
at all timet, an adequate supply of PROP* 
ERLY trained men to install and service — 
not only the Present, <Jay highly complicated 
Radio and Electronic equipment — but the still 
more complicated equipment that will be 
brought out by the Industry, from time to time. 

The above 30 manufacturers realize this. 
They know that under such circumstances, no 
ordinary Radio Training is going to give them 
the type of "trained" man they want. Only a 
Training that is right-up*to-the.mlnute, and 
properly prepared, highly practical, and prop- 
erly supervised, will answer their purpose. 

Radio and Television Institute home-training 
has successfully met their every test That's 
why these manufacturers recommend R. T. I. 
Training, not Only to their own men, every- 
where— but to all men wha want to get some- 
•here in Radio. 

1 This message approved by the above 
thirty Radio Manufacturers. 
Copyright 1933 by R.T. I. 



ENGINEERS 




LET THESE ENGINEERS 
FROM THE HEART 
RADIO INDUSTRY 



GOOD PAY RADIO WORK 



To the man who wants to make $35 to $75 a 
week and more — Here's a Message for You! 

"The great Radio Industry, today — 
more than ever before — is on the look* 
out for PROPERLY trained men to fill 
its more responsible jobs. These are 
the better -paying jobs in Radio . . . 
jobs which give steady work at good pay, 
as a starter; and an early advancement 
to still better-paying jobs, as a future/* 

HERE, THEN, IS REAL OPPORTUNITY 

But to qualify for these better-paying jobs, 
men must be PROPERLY "trained"— they 
must know the theory of Radio, as well as 
the practical side, and be able to teach 
other men some of the things they know. 
The Radio Industry, itself, has no time to 
train these men. That's why the Radio & Tele- 
vision Institute, of Chicago, is doing the job. 
You'll be trained at home — in your spare 
time — easily and quickly, and at a cost of 
only a few cents a day* And as you are 
taught to "earn as you learn" — R. T. I. 
Training need cost you nothing. 

R.T.I. TRAINING IS "SHOP TRAINING" 
FOR THE HOME 

It comes to you right from the Radio Industry 
— right out of the factories where Radio sets 
and other vacuum-tube devices are made. It 
wasplanned and prepared for you by big radio 
engineers IN these factories, most of whom 
are the Chief Engineers of these great' Radio 
plants. And NOW these same engineers are 
actually supervising R. T. L Training. Which 
means that trained the R.T.I, way, you'll be 
trained as the Radio Industry wants you 
trained — just as the Radio Industry, itself, 
would train you if it was doing the job. 
You learn by doing, of course, because that's 
the Shop Way of teaching. But you also learn 
the theory of Radio — without which you 
can't hope to go far, or make much money, 
in this great industry. 

ELECTRONICS— SOUND PICTURES 
P. A. SYSTEMS— PHOTO CELLS- 
TELEVISION— all included 

Radio service is just the starting point in R.T.I. 
Training. From there we take you up through 
the very latest developments in Radio, and 



then on into the new and larger field of 
Electronics—Sound Pictures, Public Address 
Systems, Photo Cells, and Television. This 
feature alone makes R. T. I. the outstanding 
home training in Radio. 

YOU GET "QUICK RESULTS' 9 

C E. Head, 431 Third St., Alexandria, La., 
Says: "Made my first money 11 days after 
starting your training— cleared $14.25." 

Frank E. Klemann, Lisle, III. , writes : " Doubled 
my pay in less than six months." 

Harry L. Stark, Ft. Wayne, Ind., writes? 
"Now making three times as much money as 
I was making when I started your training." 

So, if you want to get out of a small pay, no- 
future job, and into good pay, big -future 
work — get into Radio. But let these big 
engineers direct your training. 

MAIL COUPON FOR 
FREE BOOK 

Let me tell you more 
about this amazing- 
ly easy Shop -Type 
home-training, 
and more about the 
wonderful opportuni- 
ties for the R. T. I. 
TRAINED man in this 

— the world's fastest 

growing industry. Everything is fully explain- 
ed in my big, new booklet . . . "RADIO'S 
FUTURE, AND YOURS." Send today for 
your copy. The book is free. 

Ray D. Smith, President, 

Dept. 68 Radio and Television Institute, Chicago 

I Ray D. Smith, President, 

RADIO and TELEVISION INSTITUTE, (R.T.I.), 
21 30 Lawrence Ave., Oept 6S Chicago, 111. | 
Without obligation of any kind please send me a | 
copy of "Radio's Future and VourS." I am inter. I 
ested in your home training and the opportunities I 
you say exist in the great field of Radio tor (he ■ 
R.T.I. Trained man. 




Name _ I 

I 

Address... { 

I 

City State. I 
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Radio's GREATEST 
Servicing Rook 

The Most Complete Directory 
of Miadio Circuit Diagrams 
published! 



In OXE VOLUME of over 2,300 Pages 
Extra Heavy Cover— Looseteaf Round 




Buy this Big Volume on our iV«w 

DEFERRED PAYMENT PLAN 



Here are two of the most surprising announce- 
ments that we have ever made to the radio trade 
and we know that it is such (food news that 
every radio man will be tfreatly enthused. 
FIRST— that the three editions of the OFFI- 
CIAL RADIO SERVICE MANUALS have 
now been combined into one bi# volume of 
over 2,300 pages. 
SECOND— that this new single volume of con- 
solidated radio circuit diagrams and complete 
radio servicing course can be bought on a de- 
ferred payment plan — and at a big saving. 
It is needless to say how valuable the OFFI- 
CIAL RADIO SERVICE MANUALS have been 
to members in every branch of the Radio In- 
dustry, and how many thousands of each edi- 
tion have been sold to manufacturers, jobbers, 
dealers, Service Men and experimenters. But 
we must emphasize this one fact: Service Men 
now realize that they are tremendously handi- 
capped without the full set of Gernsback Man- 
uals. So much so, that those who have pur- 
chased only one or two volumes, are NOW OR- 
DERING THE MISSING BOOKS. They want 
their files to be complete. 

The complete book gives you a volume of over 
2.300 pages with over 5.500 diagrams, charts 
and photos. There are absolutely no pages or 
illustrations or diagrams duplicated. There is 
no radio book published today which is so mod- 



ern, up-to-the-minute, and which contains so 
much useful information as is to be found in 
this single volume. It is a book that will outlast 
any other radio book in print Look carefully 
at the illustration of the complete edition on 
the top of page. It measures 9" wide, 12" 
long, 4Vfe" thick. 

Included in this volume is a complete radio 
servicing course. This course covers every step 
needed to learn the servicing business . » . from 
starting in business . . . materials needed . . . 
and how to go about servicing receivers and re- 
pairing other radio equipment. This course in 
itself, is actually worth the price of the entire 
book. 

Our new plan now enables every radio man to 
get this single volume — a Complete Directory of 
all Circuit Diagrams, of over 2.300 pages, on 
deferred Payments. You can order this book 
immed iately— get it in a few days, and use it 
while you are doing servicing work. You can 
make the first few calls pay for the entire cost 
of the book. 

For you to get this book is quite simple and it 
is sent to you as soon as your order is received. 
You pay for it in small monthly amounts which 
can be taken from your earnings. If you were 
to buy the three volumes separately, the total 
cost would be $17.00, including the supplements. 



Now you can get the 

1931 OFFICIAL RADIO SERVICE MANUAL, 
with Supplements, 

1932 OFFICIAL RADIO SERVICE MANUAL, 
with Supplements, 

and the 1933 OFFICIAL RADIO SERVICE 

MANUAL Complete 
at a big saving. 

THE SPECIAL NEW PRICE FOR ALL THREE 
MANUALS, WITH SUPPLEMENTS, IN ONE 
VOLUME, WITH HEAVY BINDER IS ONLY 



$14.00 



You buy this liook this way — 
Send $3.00 with order — 

Pay $5.00 to Express Company upon receipt of 
book. 

Send $3.00 thirty days after receipt of book. 
Send $3.00 sixty days after receipt of book. 
Total $14.00. 

IF THE ENTIRE AMOUNT IS SENT WITH 

X2, U1 L£S PJI&U WE WILL ALLOW YOU A 
10% DISCOUNT. THIS CAN BE DEDUCTED 
FROM YOUR REMITTANCE. 

IMMEDIATE SHIPMENT 



Mail Coupon Today! 

A17|7 n 2,300 Pages | G^EFWSBACK^ PUBLICATIONS. Inc.. I 

\W w _KjM% 5,500 Illustrations j 'r^Zir^r^J'o^. t ^ ! 

I herewith J3.iM» as Hr>t payment toward the One- i 

I Volume Iliulio Manual. 1' lease forward it to me I 

■ Promptly. I'pon rec.-lpt of th» book. I shall pay I 

I «P«« rompany $:>.oo. Thirty days later I shall ■ 

. send you $3.(M. and sixty day* after rereipt or I 

rw mm m w t< r«...i * , . , * mn^.rvi ^ , _ fcT ^ , w I bo ?*- 1 »>»»» send you my last payment of \ 

THIS IS THE «.REATEVT SIA^LI- i JS^s ^l^^W^I^^ 
VOLUME IIADIO HOOK L\ PltUVT TODAY 

GERNSBACK PUBLICATIONS, Inc. j AMn ** " " ~ ~" " | 
96-98 Park Place New York, N. Y. | city state I 

^m^mmmmmmmmmm^mmm^ ^.^^^ ^ \ J 
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Takes the Resistance Out of Radio** 



Editorial Officei: 96-98 Park Place. New York, N. Y. HUGO GERNSBACK, Editor Vol. V., No. 5, November, 1933 



THE RADIO SET OF 1950 

An Editorial by HUGO GERNSBACK 



HAVE been asked a number of times (hiring the past few 
months, by readers of Uawo-Ckaft, as to my ideas on the 
radio set of the future. I have, in the past, made many 
prophecies in connection with radio, a number of which 
have come true; and, since the radio set industry has been 
more or less in a state of chaos during the depression period, 
it is not surprising that radio people should want to know 
what the future radio set will be like. 

While I do not claim to be endowed with supernatural 
powers, I believe that my guess as to the set of the future 
will not be very far out of the way in time to come. When 
I speak of the set of the future, I am not thinking of next 
year's set, or even the set of five years hence; but let us 
look at the radio set of, say, the vintage of 1950. 

It is safe to say that the 1950 radio receiver will not be a 
midget set, nor a cigarbox type, nor a coat-pocket model. 
The chances are that it will stand at least four feet high, 
and possibly taller. It will not, however, look even remotely 
like the radio set of today; it will certainly not be a piece 
of furniture, nor will it be disguised as a bookcase or as a 
chest of drawers. It will be large, because the television 
angle will have been solved, and it will have either an open 
or concealed, ground-glass "faceplate," upon which the images 
appear. Most likely, there will be a sliding-panel arrange- 
ment to hide the ground-glass television panel when the set 
is not in use. The television panel will be presented at a 
convenient height for you, when you are sitting in a chair 
to watch the performance. Most likely the set will be swiv- 
eled; that is, the top, which contains the television ap- 
paratus, will turn in such a manner that (since the image is 
projected on a straight surface) it will not be necessary to 
move the entire set when you wish to view the image from 
a different part of the room. If you move to the right, near 
the window, you turn the top part of the cabinet so that the 
television panel is at right angles to your line of vision. 

The tubes in this set will most likely be of the cold or 
filamentless type. They will be much smaller; probably 
not much larger than a thimble. 

The chassis of this set will be radically different from any- 
thing we have today. For quicker servicing, all parts will 
be demountable almost instantaneously. Radio engineers 
will have come to recognize the fact that, no matter how 
well you build a set, certain components (such as transform- 
ers, condensers, coils, and the like) will not last forever, 
and must be replaced. At the present time, this means rip- 
ping the set apart. The set of 1950 will have most of the 
components mounted as we mount tubes today. There will 
be sockets, similar to the present radio tube sockets; or of 
the bayonet type, so that by a twist of the wrist you can pull 
out every transformer and every condenser to replace it. 
The same will be the case with the small fixed condensers, 
resistors, etc. 

I can hear some of the present-day radio engineers throw 
up their hands in holy horror at this suggestion. They will 
say that you have such a multiplicity of unsoldered contacts 
that you will hear nothing but noise. They forget one im- 
portant point, and that is that the radio tubes themselves, 
the heart of the radio set, are not soldered today; in a ten- 
tube set you will have as many as sixty "loose" contacts if 
the tubes have six prongs each. If the contacting arrange- 
ment is well engineered, we should have no fear of loose or 
microphonic contacts. Service Men will be able to replace 
parts in practically no time. It should also be remembered 



that, by not having to worry with a filament supply, the set 
is simplified a great deal. 

The tubes themselves will be vastly more efficient than 
those which we have today. By that time no doubt a real 
detector tube will have been evolved; one that is far more 
efficient than tubes in use today. The sensitivity of the tube 
itself will have increased several hundred per cent over 
what we have today. The result will be that the radio set 
of 1950 will require no ground, no aerial; that means less 
extraneous noise and static pick-up. Each set will have built 
right into the chassis a real filtering system— not the filter 
which we use today, but something radically different, which 
will effectively kill from 00 to 95% of the line noises that 
enter the set today by way of the power supply. 

The loudspeaker of the future set will not bear the slight- 
est resemblance to the one of today. It is almost certain that 
it will be of neither the magnetic nor the dynamic type; 
most likely, it will be a crystal type or a condenser type, 
or a combination of both. There is even a chance that the 
set of 1950 will have a multiplicity of loudspeakers, each to 
take care of a certain band of audio frequencies, in order to 
cover the complete range from the lowest to the highest tones. 

By 1950, it is most probable that the present broadcast 
band will be abandoned, and that broadcasting will be done 
generally on wavelengths below 200 meters. If television is 
finally perfected, as it will be. the present broadcast wave- 
lengths will be useless. Television broadcasting must be on 
wavelengths below 50 meters, and that is what the set of 
1950 will be tuned to. Every station will broadcast tele- 
vision and sound, both on the same frequency. This I pre- 
dicted in May, 1926, editorially, and it first came about in 
April, 1932, when the New York station of the Columbia 
Broadcasting System accomplished simultaneous sight and 
sound broadcasting. 

There will be radio networks, like those of today; with 
the difference that almost every town will have its own local 
broadcasting unit to supply the radio sets of its locality. 

On the television end, we will have, of course, no moving 
parts in the set of 1950. A somewhat overgrown radio tube 
will project the image on the ground-glass screen. (This 
screen will vary in size, but will never be smaller than 
about 9 x 12 ins. More elaborate sets will naturally require 
larger faceplates for larger projections.) There will be no 
flickering, no crossbands, on the television screen of the set 
of 1950. The image will be better and steadier than the 
picture which you see in your motion-picture house. 

The set will of course have its output controls, whereby 
sound and sight can be regulated to your full satisfaction. 
Inasmuch as its television screen will be tremendously bril- 
liant, you will never turn it on full (except in bright day- 
light) because the great output of light from the television 
tube would cause the image to hurt your eyes. 

As the broadcasting stations will televise and transmit in 
full color everything that is going on, some of the more 
elaborate sets of 1950 will have color-television attachments 
to reproduce the image in full colors. The lower-priced sets 
will reproduce black and white; while the better sets will 
reproduce the three primary colors, red, blue, and yellow, 
giving all necessary colors in a full "halftone" effect.. 

The cabinet of the 1950 set will probably be all-metal. 
The entire set will be enclosed in metal, in order to keep 
out extraneous noises that otherwise would be picked up 
by the chassis. The set itself will positively not be open 
in the back to collect dust, as they are nowadays; it will be 
sanitary. 
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That the quotation, 'There 
are more things in heaven 
and earth, Horatio, than are 
dreamt of in your philoso- 
phy," is a truism, becomes 
more obvious the more we 
learn* New developments in 
sensitive test devices have 
unearthed hitherto unknown 
psychic phenomena — a 
phase of radio technique 
which still is in the embryonic 
stage. The following article 
describes several interesting 
experiments. 



CAMCITV- 
PLATE 
TA&1E \ 




A.F 
AMPLIFIER 

Fig. A 

Mechanical arrangement of the "open grid" indicating circuit. 



RADIO PSYCHOMETRY 



CONSIDERABLE interest was recently created when 
Major Raymond Phillips, an English scientist, ex- 
hibited an instrument called a Radio Psychometer. 
This instrument is so sensitive that it is affected by 
anyone standing near, although a mure pronounced effect is 
produced by placing ones hands near a copper plate con- 
nected to the device. Although no actual contact is made 
with the apparatus, the effect is such that model trains can 
be set running and the motion only ceases when the hand 
is removed from the vicinity of the copper plate. One experi- 
ment is illustrated in Fig. A. 

Hand Capacity? 

There has been much speculation regarding the cause of 
the phenomenon. At first, it appears that it is a simple case 
of hand capacity, which changes the grid-to-filament capacity 
of the first tube of the A.F. amplifier — thus causing a change 
in the plate current. 

However, Major Phillips points out the recent experiments 
of an eminent radiologist who, with novel apparatus of his 
own design confirmed the existance of an "electrical field" 
about the human body. He stated that many of the effects 
in radio communication attributed to "hand capacity" are 
probably due to this "electric field." 

It is well known that the electrical resistance of the human 
body varies with motion. Delicate instruments have recorded 
the effect on a person of a sudden shock. It therefore seems 
reasonable that some of the "capacity" effects may be due 
to other phenomena. 

Several simple experiments may be tried to show the 
presence of this field surrounding the human body. The 
first of these shown at A in Fig. 1, was tried in the offices 
of Rapio-Ckaft, but did not show any marked effects, perhaps 
due to the haste with which it was tried. It consists of a 
mahogany board 36 x 10 x % -in. thick, carefully balanced on 
a knife edge. It is explained that when a person's hand is 
held over one end of the board, the latter (if it is carefully 
balanced) will, after a short time, oscillate slightly. Some 
people, it is said, appear capable of produeitnj stronger effects 
than others. 

The second experiment described is shown at 15 in Fig. 1. 
The apparatus consists of a phonograph motor, D, a tam- 
bourine, B, a lever with a needle point at one end, A, and a 
cylinder of glass covered with soot. C, suitably mounted on 
the phonograph motor so that the cylinder will revolve. The 
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needle point on the end of the lever is arranged to press 
lightly against the cylinder and the other end rests on the 
center of the parchment head of the tambourine. 

It is pointed out that some people could not influence the 
needle point until the lever was very carefully adjusted, 
while others simply had to hold their hands near the tam- 
bourine head to cause the line on the smoked drum to move 
irregularly up and down as the latter revolved. 

The Psychometer 

A diagram of the circuit used by Major Phillips is shown 
at A in Fig. 2. It will be noticed that the output of the 
amplifier is arranged to control a model electric train. The 
amplifier consists of a transformer coupled unit, the first 
tube of which has an open grid circuit, with a copper plate 
attached at A. Filament resistor Rl regulates the filament 
potential on tube VI, while the remainder of the tubes are 
controlled by an automatic filament ballast resistor, R2. A 
400 ohm resistor is connected in series with the plate supply 
circuit to control the plate voltage. The "B" circuit is 
shunted by a condenser of 4 mf,, labeled C in the diagram. 

Relay No. 1 is wound to a resistance of 8,000 ohms and 
is connected across the output impedance T3, so that a 
change in the plate current will actuate it. Relay No. 2 is 
an ordinary low resistance unit with a winding of about 6 
ohms. The main relay also has a resistance of 6 ohms and 
the armature is arranged to open or close the circuit to the 
model train. 

When a person places his hand near the copper plate, A, 
the relays close, thus starting the train. When the hand 
is withdrawn, the plate current returns to its former value, 
and the relays open. ' 

In the first part of this article, it was pointed out that 
the instruments developed by Major Phillips operated differ- 
ently when different persons approached them. It has been 
found that the same thing applies to this instrument. 

To check the experiments of Major Phillips, an amplifier 
unit was set up in Radio-Craft laboratories. The circuit 
of this amplifier is shown at B in Fig. 2 and a photograph 
of the set-up is shown in Fig. A. Since Major Phillips ex- 
plained that different persons affected the device differently, 
we arranged the unit with a sensitive current meter in the 
plate circuit of the output tube. This meter measures the 
difference in plate current when different persons place their 
hands near the plate. 
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Fig. 2 

At A, schematic circuit of Major Phillips' radio psychometer; the circuit at B shows electrical connections followed in the set-up shown in Fig. B. 



THE 1934 ULTRA-MODERN SUPER. 

In reading the above title, readers of RADIO-CRAFT will imme- 
diately recall the article, "Building and Operating An Ultra-Modern 
Super." which appeared in the October, 1932 issue of RADIO-CRAFT. 
To these tecnicians, particularly, we call attention to a construction 
article on the modernized version of this instrument which is to appear 
in a forthcoming issue of RADIO-CRAFT; owners of broadcast receivers 
built in accordance with the older design will find it particularly con- 
venient to convert their chassis to the newer construction, since they 
will have most of the equipment on hand. 

The new type 2A7 tube is used as the combination oscillator and 
first-detector. The new 2A6 is used as a second-detector and in order 
to obtain improved A.V.C. operation. Meter tuning is now incorpor- 
ated in the design. Also, interstation noise suppression is included in 
the form of a silent-tuning switch. 




Fig. 1 

Two of Major Phillip's psychometer units. 



The circuit of the amplifier unit used in our tests is a 
straight transformer coupled arrangement, using a screen- 
grid tube for the input tube, and feeding through an audio 
transformer with a high-impedance primary to a triode out- 
put tube. 

The unit has a self-contained power unit of conventional 
design, using a type 80 rectifier tube. The usual power trans- 
former and filter arrangement used in practically every A.a 
power unit, are employed. The values of all the parts are 
shown in the diagram, Fig. 2B. 

As a means of controlling the sensitivity of the unit, a 
potentiometer, R, is employed as a combined bleeder resistor 
and voltage control for the screen grid of the 57 tube. A 
point will be found on this potentiometer scale that effects a 
compromise between stability (to prevent the unit from 
starting parasitic audio oscillations) and sensitivity (to re- 
tain sufficient to show an appreciable change in plate current 
when the "capacity plate" is approached). 

The current meter, which may be either a sensitive milli- 
ammeter or a galvanometer is connected across the primary 
winding of the output transformer. 

No connections are shown for the secondary of this trans- 
former, but if desired, a loudspeaker may be connected to it, 
to give an audible indication of whether the amplifier is 
oscillating or not. This will permit the operator to adjust 
R to the point of greatest sensitivity of VI. 

It may be necessary to connect a M C" battery and resistor 
across the connections to the current meter, to prevent the 
normal plate current from throwing the indicating pointer 



completely across the scale. This battery, which may be an 
ordinary 4y 2 V. battery, is connected to "buck** the normal 
flow of plate current through the meter. The positive term- 
inal is connected to the plate of the 45 tube*, while the nega- 
tive end is connected through a 0.5-meg. variable resistor to 
the other terminal of the meter. The 0.5-meg. resistor is 
then adjusted to the point where the indicating pointer is at 
zero, when the amplifier is in operation. A switch should be 
provided, to break the connections of the bucking battery 
to the meter, so that current will only flow when the unit 
is being used. 

In trying the device out, an arrangement was used (not 
shown in the photo) so that the proximity of the hand to 
the plate was always the same, to prevent this from affecting 
the results obtained. Varying current readings were noted 
for different subjects. 

We will not attempt to detail the results of our experi- 
ments, However, we might point out that as different per- 
sons affect the unit differently, a field of experimentation is 
opened up for those interested. It is quite possible that the 
system could be used as suggested on our cover, to classify 
people according to their nervous temperament, or according 
to their mental activity, etc. 

We will be interested in learning of the results obtained 
by experimenters who try any variation of the Radio Psycho- 
meter. 

(Credit is hereby given to Amatetjk Wireless, a recent 
issue of which English publication contained an article men- 
tioning many of these experiments; the explanations are 
quoted.) 
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LATEST RADIO 
EQUIPMENT 




Two new radio instruments (No. 147) 



NEW RESISTANCE-TEST UNITS 

TWO handy servicing units are shown 
' above. The first. A, is a decade re- 
sistance box supplying ten resistance 
values from 0.1-meg. to 1, meg. 

The second, 15, contains a calibrated, 
0'0.1-meg. resistor unit consisting of a 
special 25,OnO ohm potentiometer and 
three 52,000 ohm carbon resistors. 

These handy servicing items which 
are each mounted in small bakelite 
boxes are useful for substitution in cir- 
cuits under test and for measuring re- 
sistance values by the substitution 
method. 



A DUAL-USE "FILTER" 

THIS handy unit for the Service Man's 
' kit is shown below. It is a combined 
line filter (for reducing noises intro- 
duced through the power supply), and 
aerial coupling unit. 

For the first-mentioned application 
the unit may he plugged into the line, 
either at the receiver or at the offending 
electrical device, 

The aerial coupling unit may be used 
to increase the selectivity ot sets by 
adjusting the knob (between the two 
binding posts); or for replacing the out- 
side aerial by connecting the aerial 
terminal on the set through the unit 
to ground. 




Noise filter and aerial connector (No. 149) 




Dual-scale resistance indicator for determin- 
ing replacement resistor values (No. 151) 

RESISTANCE INDICATOR 

THIS dual-scale indicator, illustrated 
' above, is used in determining resistor 
replacement values. Two clips are con- 
nected across the burned-out resistor, 
and the radio set turned on. The special, 
rounded contact is then gently run 
along the high-resistance scale, starting 
from the 0,1-meg. end. AVhen the set 
functions correctly, the desired value of 
the replacement resistor is read from 
the scale; for values below 1,000 ohms 
the low-resistance scale is used to 
obtain greater accuracy. 



VOLT-OHM METER 

A NEW instrument, shown below, has 
" been designed to meet the need for 
point-to-point service instruments. An 
outstanding feature of the new unit is 
its automatic vacuum relay which pre- 
vents costly burn-outs of meters or cir- 
cuits — the relay automatically throws 
the circuit open, then closes it when the 
overload is removed. 

The instrument weighs only 2y 2 lbs,; 
it is 7 x 4 x 3 ins. deep, The voltage 
ranges are 3; 30; 300 and 600. The re- 
sistance ranges are 0 to 1000; 0 to 0.1- 
meg. and 0 to 1. megohm. The basic 
meter reads 0 to 1 ma. 




Replacement transformer kit (No. 150) 

A KIT OF TRANSFORMERS 

T O meet the urgent demand of Service 
' Men for immediate service on the 
replacement of transformers without 
maintaining a large stock, a kit of 
multi-tap transformers, shown above, 
has been introduced. Slotted frames 
permit easy mounting. The designs 
"fit" over 90 </< of the sets. 

These replacement transformers may 
be installed as permanent equipment. 

Four power transformers are included 
in the kit, one for 4-tube sets, one for 
5- or G-tuhe, one for 7- or 8-tube, and 
one for 9- or 10-tube, 

The fifth unit in the kit of six trans- 
formers is an A.F. output transformer 
with various tap combinations to couple 
from single or push-pull stages to any 
voice coil from 2 to 30 ohms. 

The sixth unit is a universal A.F. 
■ input transformer which ran be used 
Volt-ohmmeter unit No. 148 in push-pull or straight A.F. circuits. 

Name of manufacturer of any device will be sent on receipt of a self -addressed, stamped envelope. 




CRACKLE-FINISH RADIO PAINT 

"THE radio constructor and the Service 
' Man who prides himself on doing an 
unusually good job will find these paints 
indispensible. (Part of a dealers' dis- 
play "board" is shown below.) 

The paint is applied in the usual 
manner, by brushing lightly over the 
surface, and after about 20 minutes the 
surface crinkles and forms itself into 
beautiful it r signs which enhance the 
appearance of any object. 

Both transparent and opaque paints 
are available for surfaces in amber, 
blue, red, green, white, black and gold. 



<w&f * BUT IT - TRY 
iMte* WJW PC? WMITf yfHH 



<Hlil 




If gffiEj? r \ 

Radio Paint for "crackle" finish (No. 152) 
Kindly give (number) in description under picture. 
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Above 

The circuit of the I.F., R.F. oscillator. 
Right 

The rear view showing the trimming condensers. 



Above 

The latest in test oscillators (No. 153) 



A NEW TEST OSCILLATOR 

A TEST oscillator for the radio Service Man, having the 
~ frequency stability of a laboratory-type signal generator, 
has just been announced. It is illustrated, above, by picture 
and diagram. 

The usual self-modulated oscillator circuit is not used. The 
unit employs three tubes; (1) the R.F. oscillator stage; 
(2) a separate modulator stage; and, (3) a rectifier tube, 
for this instrument operates from any light socket, A.C. or 
D.C., eliminating battery cost and weight. 

The "electron-coupled" oscillator circuit gives freedom from 
frequency variation due to voltage changes or input circuit 
conditions. Complete coverage of all intermediate broad- 
cast- and short-wave bands is provided, including the new 
546 and 477.5 kc. intermediate frequencies used in the latest 
sets of foremost manufacturers. 

The whole unit is contained in a single steel housing, with 
a black crackle finish. Output frequencies are adjusted at 
the factory to zero-beat against a crystal oscillator; the 



controls are sealed while the zero-beat is maintained. 

The power cord contains a resistance element and will 
heat somewhat in normal operation. 

It is not essential to ground the case to secure satisfactory 
operation, but the connection serves as a static drain on 
the line filter condensers within the instrument. 

A shielded cord is supplied for connection of the oscillator 
to the receiver under test; the sheath of the cord (the black 
unshielded tab) connects to the ground connection of the 
oscillator and the ground post of the receiver. The tip from 
the inner shielded wire should be inserted in the jack marked 
HIGH or LOW, in accordance with the nature of the test 
being made. Note that the attenuator control marked R.F. 
OUTPUT is effective only with the tip in the LOW jack. 
When placed in the HIGH jack, a potential of about 0.5- V. 
and of fixed value is imposed on the cord. Also, it is then 
possible to make A.F. tests directly by connecting the other 
end of the shield wire into the grid of one of the A.F, tubes. 
{Continued on page 295) 
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A 13 W. P.A. amplifier (No. 154) 

A 13 WATT P.A. AMPLIFIER 

T HE use of a class B audio circuit 
1 together with carefully designed 
components have provided the I\A. am- 
plifier shown above with many desir- 
able features — especially for a portable 
or mobile sound system — such as light 
weight, compactness, high output with 
fairly small tubes operating at low plate 
voltages, and economy of power con- 
sumption. 

An exclusive feature in the design of 
this amplifier provides for a rapid 
change-over from 6 V. storage battery 
operation to 110 V., A.C., or vice-versa, 
without changing any tubes— or using 
adapters. It is only necessary to insert 
the 5-prong plug into either one of two 
sockets mounted on the right-hand end 
of the chassis. The front socket is used 
for 110 V., AC. operation, while the 
rear socket is used when the amplifier 
is operating from a storage battery. 

When the amplifier is being powered 
from a storage battery, it utilizes a 
vibrator-type converter-rectifier which 



operates from 6 V., D.C., and furnishes 
the high voltage (250 V. at 75 ma.) 
required by the amplifier. 

This device draws only 4.7 A. from 
the 6 V. storage battery and requires 
no thermionic tube for rectification; 
mechanical rectification is obtained by 
means of an extra set of contacts on the 
vibrator assembly. The complete me- 
chanism is mounted upon an air-cush- 
ioned rubber base and provided with 
two electrostatic, electromagnetic and 
sound-proofing shields. The device is 
not only quiet and fool-proof, but oper- 
ates with approximately 30% more effi- 
ciency than can be obtained from most 
rotating machines. 

When the system is operating from 
110 V., A.C., the type 83 rectifier em- 
ployed produces not only sufficient cur- 
rent for the amplifier requirements, but 
also furnishes field current for as many 
as six, 2,500 ohm dynamic speaker fields. 

By employing dual-field dynamic 
speakers (containing both a high volt- 
age — 2,500 ohm— and a 6 V. field wind- 
ing) it is possible to excite the speakers 
from either a 6 V. storage battery or 
from the amplifier (when it is operating 
from 110 V., A.C.). 

The first A.F. stage uses a type 78 
tube; the second, driver, an 89; and the 
third, class B output, two 79's. 

A combination 6 V., D.C. and 110 V., 
A.C. operated phono, motor and turn- 
table are also available to complete the 
universally-operated accessories for this 
amplifier system. 



NEW TUBES 

THE type 1A6 tube, shown below, is 
' a "pentagrid converter" designed 
primarily for use as a combined oscil- 
lator and mixer in battery-operated 
superheterodyne receivers. The 1A6 
possesses many operating advantages 
over the oscillator-mixer combinations 
hitherto employed. Among these ad- 
vantages are: economy in "A" current 
drain, greater operating stability, high 
LF. gain, higher 
and more uni- 
form transla- 
tion gain, vol- 
ume control ef- 
fectiveness com- 
parable with 
that of a vari- 
able - mu ampli- 
fier in an l.F. 
stage, reduction 
or elimination 
of the inter- 
coupling effect 
between the sig- 
nal and the os- 
cillator circuit, 
almost entire 
elimination of 
radiation from 
the local oscil- 
lator, simplicity 
of oscillator cir- 
cuit adjustment, 
and economy in 
(Continued on 
page 296) The 1A6 tub€ (No> 155) 
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INTERNATIONAL RADIO REVIEW 



A "Self-Tuning" Circuit 

A RECENT issue of 1'oitlau Wikk- 
i kss, London, England, contained 
an interesting discussion of a new 
method of tuning, in which the radio 
fr* quency circuits automatically tunc 
themselves to any applied frequency! 
The action depends on what is called 
the "Miller effect." 

As everybody knows, there is a defin- 
ite electrostatic capacity across the elec- 
trodes of a tube which in the days before 
screen-grid tubes gave a lot of trouble 
by causing self-oscillation. Some years 
ago a physicist named Miller discovered 
that this va parity effect is not the same 
when the vacuum tube is lit as when it 
is cohh Xot only does the apparent 
capacity between electrodes change, but 
its value depends upon the kind of cir- 
cuit used in the output of the tube. In 
short, the effective grid-to-fihiment ca- 
pacity varies with the effective imped- 
ance of the output circuit. 

Now, since the effective inductance in 
the plate circuit of a tube automatically 
increases with the frequency of the sig- 
nal it is handling, it follows that the 
Miller effect on the grid-to-filaiuent in- 
ter-electrode capacity also will change. 
One can, therefore, imagine an inductive 

output circuit so designed as to increase the grid-to-filament 
capacity inside a tube on long wavelengths and to decrease 
it on short wavelengths. 

This occurs in the circuit shown at A in Fig. 1. The 
input circuit to the screen-grid amplifier is untuned, but the 
coil LI is shunted by a tube, VI, the plate of which is con- 
nected to the 4, 1V supply through an inductive load. Z. Now, 



HERE is what the radio experi- 
menter has been wanting for a 
long time — a semi-technical re- 
view of the thousands of new 
ideas which are continually ap- 
pearing in overseas publica- 
tions. Each month there are re- 
ceived at the offices of RADIO- 
CRAFT hundreds of daily, weekly 
and monthly magazines orig- 
inating from every point on the 
face of the globe. 
SINCE the cost of subscribing 
to each of these would be pro- 
hibitive for most radio men, we 
have arranged with technical 
translators to prepare for our 
readers reviews of all the really 
important, new developments il- 
lustrated and described each 
month in these international 
radio periodicals. 
NOTE that the only available in- 
formation Is that which is pub- 
lished; the experimenter must 
adapt the ideas to whatever 
equipment he has on hand. 



if the frequency of the signal fed to the 
coil LI is altered, the effective induct- 
ance of Z in the plate circuit of that 
tube will also change, and in turn will 
vary the grid-to-filament capacity. 

Of course, without some further con- 
trol, the tuning would tend to adapt 
itself to several stations at once. To 
prevent this it is necessary to use a 
single pre-selector or band-pass circuit 
coupled to coil K2 as shown at B, Fig. 1. 
This eliminates the need for multi- 
ganged controls. 

A Novel P.A. Amplifier 

A RECENT issue of Wireless 
Wkkki.y, an Australian radio 
magazine, contains a rather interesting 
form of push-pull amplifier for P.A. 
work. The 180-degree out-of-phase po- 
tential for push-pull operation is ob- 
tained from the cathode or grid-return" 
circuit. 

It consists of a 3-stage amplifier, 
shown in Fig. 2. A diode-triode tube, 
VI, is used, so that the amplifier can 
be adapted for radio work by the addi- 
tion of a simple tuning unit. By using 
the diode type of detector, it becomes 
feasible to retain the fidelity possible 
with the amplifier, when working on 
radio. But. for the amplification of pick-up from phonograph 
records, the audio section (triode portion of the diode-triode) 
of VI is used, being resistance coupled into a pair of 56 type 
tubes in push-pull. 

(This change from single tube to push-pull without the 
use of an input transformer is the most interesting part of 
{Continued on page 299) 
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Fig. 1 

Inter-electrode capacity, C, variation in VI, tunes LI. 
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Fig. 2, Above 

This novel push-pull amplifier requires no transformer to obtain the 
counter-phase potential, which is derived from the grid-return circuit 
of VI. 

Fig, 3, Left 

The "perfect quality" receiver — brought up to date. Stage A.F.I 
secures push-pull output performance without the use of a transformer. 



268 



RADIO-CRAFT for NOVEMBER. 1933 



WWW. 



THE NEW 



"RESONATOR" 
LOUDSPEAKER 



The author describes the use of a system of 
tubes, resonant at one or more points in the 
audio scale, for reenforcing the output of 
a dynamic reproducer. 



a LL loud speakers incorporate a motor unit winch 
/\ transforms the electrical vibrations in an A.F. cir- 
A A cuit into mechanical vibrations of a diaphragm 
* * moving in air. Hut although the electric input to 
the motor unit may be "perfect" within practical limits, so 
many factors are introduced in the subsequent steps that 
seldom do we find the tone quality of our air vibrations to be 
mechanical replicas of the electrical waveform. 

Let us consider the instance of an electro-dynamic repro- 
ducer with a free cone, one of the best types of reproducing 
devices in general use. To correctly utilize the "dynamic," 
we must use a "baffle," as large in proportion as the lowest 
frequency to be reproduced, to separate the fore part of the 
cone from the back. Although this construction successfully 
prevents the compression wave produced by the front, con- 
cave part of the cone from being cancelled by the expansion 
wave being produced simultaneously by the convex part, 
we are utilizing only a part of the available energy — only 
that which is produced from the front of the cone. Another 
disadvantage is the directional characteristic which results 
when a baffle is used. Further, it is generally recognized 
that a dynamic reproducer having a small cone is not as 
efficient in reproducing the low notes as one having a larger 




Fig = A 

The **Resonator" speaker. 



*l'.iris, Kr.i>ir<>, coiTrs|i<mdt'tit, 



PIERRE HEMARDINQUER* 



cone; and vice versa. These sources of faulty reproduction 
explain in part the need for tone "compensation" and "cor- 
rection" in modern sets and reproducers. 

The simplest of all resonators is made of air held in a 
hollow box. Then there is the classical experiment, illus- 
trated in Fig. 1, of holding a vibrating diapason (standard 
(Continued on page 299) 
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Fig, 1 

Demonstrating resonance effects. 



Fig. 2 

At A and B, front and side views, respectively, of the new speaker. 
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Fig. A 

Domesticating the radio robot. 




A 

RADIO ROBOT 
IN THE HOME 



ARNOLD 
G. 

FERDON* 



A RADIO "Utopia" is probably the 
best expression to use in de- 
scribing the radio system in- 
stalled for Mr. A. J. Powers, 
president of a New York firm, who has 
his offices and apartment in the same 
office building in the heart of the 
metropolitan district. On the roof of 
the building, he has one of the most 
complete indoor and outdoor gym- 
nasiums in the city and a roof garden 
that is certainly a pleasant surprise to 
anyone viewing it for tiie first time, 

Mr. Powers* offices and home have 
every possible modern convenience to 
make life and work more enjoyable. He 
spares no cost in keeping up to date; 
as he says, "I believe in being not only 
up to date but ahead of the times." 

A very good example of the above 
attitude is shown in the radio installa- 
tion. This system is an elaboration of 
the telektor system which was described 
in the May, 1932 issue of Raiho-Ck.ut. 
Primarily, it consists of a combination 
radio and phonograph, equipped with 
three speakers located at various points, 



Fig. B 

Master Clock relays and timers. 



*HuHt«- K.jflin s^n-ire, Inc. 



with a remote control unit at each 
speaker. Mr. Powers is shown in Fig. 
A, operating one of the remote controls. 

However, remote operation is not the 
only feature of the system. Two Landis 
program machines are used in conjunc- 
tion with a Stromberg-Carlson Master 
Electric Clock to turn the receiver on 
and off automatically at any pre-deter- 
ined time. (The electrical units with 
their various relays and timing devices 
for the Stromberg-Carlson Master Clock 
are shown in Fig. li. ) Programs can 
be selected a invfc in ad Mince, and the 
radio may be turned on for any length 
of time! The program machines are 
equipped to make and break 16 separate 
circuits at one minute intervals over 
a period of 168 hours, or one week. At 
the beginning of each week, Mr. Powers 
indicates on a radio schedule the pro- 
grams he wants to hear. A secretary 
then adjusts the program machine so 
that the receiver is automatically turned 
on before the program begins. 

However, Mr, Powers is not satisfied 
with having the radio turned on and 
off in this manner. He desires to he 
reminded before the program starts, so 



CONFERENCE 
ROOM 



MASTER CLOCK 



RADIO SO AND ELECTRIC 

p monograph with 
tclektor, remote 
control system. 



SPEAKER AND 
I / TELEKTOR 

^1 




Fig. 1 

A block illustration of the equipment and its hook-up In the domestic version of the radio robot. 
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Few radio technicians are 
aware of the strides which 
have been made in the prac- 
tical application of radio 
principles. Consequently, 
we fake pleasure in present- 
ing the details of an ultra- 
modern radio installation in 
the home. Progressive radio 
Service Men will show this 
article to neighborhood 
prospects. 



that he can walk leisurely into his "con- 
ference room" and sit in comfort while 
the program progresses. To accomplish 
this, the program machine is again 
called into service; a gong is installed 
in his private office and his apartment. 
These gongs chime one minute before 
a program starts. 

The program machines which are the 
"heart" of the system are very interest- 
ing units. One of these devices is shown 
in Fig. C. It consists of three selector 
cylinders, the largest one of which 
shifts each minute when the electrical 
impulse from the Master Clock is re- 
ceived; a smaller one which shifts once 
each hour; and a third which shifts 
once every day. As you will notice in 




Fig. F 

Dynamic reproducer and remote control unit. The 
gymnasium and running track are at the left; at 
the right are the tennis courts; and immediately 
in front, the roof garden. 



Fig, C, the large cylinder is perforated 
over its entire surface. These perfora- 
tions are for a specific purpose — when 
pins are inserted in the holes, a contact 
is made at a given minute, hour, and 
day, so that the various circuits in- 
volved may be completed. 

One program machine turns the radio 
off and selects the station, while the 
second turns the outfit on, selects the 
speaker or speakers to be used, and 
sounds the chime which announces the 
program. Pins inserted in the large 
cylinder control all of these operations, 
for any period of time from one minute 
to 168 hours. 

(Continued on page 298) 




Fig. H 

A close-up of the speaker shown in Fig. F. 
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Fig. C, above 
Week-adjusted program machine. 

Fig. D. right 
A bank of speaker-selector relays. It is these 
units that determine which speakers operate. 



RADIO-CRAFT for NOVEMBER, 1933 




SPEAKER - SELECTOR 
RELAYS 



CONNECTOR 
BLOCK 



tUC'rlC 
RECOffD 




Fig. E 

The remote control radio set. 




Fig. G 

A two-room speaker installation. When the 
doors on either side are closed nothing can 
be heard. 
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Fig, A 

The new wired-radio public address amplifier in service, "broadcasting" over a hotel's light-power lines. 



ANNOUNCING — 

An entirely new system of 
P.A, operation. An audio 
frequency modulated radio 
amplifier is used to "power" 
the entire electric light wir- 
ing system of a room, a 
home, or even an entire 
hotel. To receive the 
"broadcast" it is only neces- 
sary to plug an ordinary radio 
receiver or suitable detector- 
and-amplifier unit into any 
electric light connection in 
the room or building, as the 
case may be* 



A WIRED- RADIO 

PUBLIC ADDRESS SYSTEM 



DAVID R. FREELING 



THE novel ami highly efficient device 
illustrated hi Figs. A and B has 
for its purpose the elimination of 
all the usual wiring, either tem- 
porary or permanent, between the mi- 
crophone and public address amplifier 
with no limitations in the distance 
between the two. The advantages of not 
having to wire for sound will be at once 
apparent to any engineer or Service 
.Man who has occasion to lay out yard 
after yard of multi-conductor cable 
through corridors, rooms, stairways, air* 
shafts — and at the same time prevent 
unwary feet from tripping over it. Any- 
one who has experienced these and some 
of the added difficulties of hurried con- 
nections, will appreciate the advantages 
of this newest development in sound 
engineering. 

This versatile device is based upon 
the application of certain well known 
principles in the radio art It takes the 
place of the usual preliminary amplifier 
and differs in function from it only in- 
sofar as it is designed to operate over 
the electric light lines, by generating 
and superimposing a carrier-wave upon 
the wires. 

Circuit 

The Circuit, Fig, 1, used for this pur- 



pose is fundamentally that of a Hartley 
oscillator with Heising modulation using 
a type 45 tube as an oscillator and a 
type 27 as a modulator. Adaptation to 
the electric lighting system is accom- 
plished by capacity coupling; several 
novel features are incorporated. Both 
sides of the A.C, line are used and a 
ground potential is established through 
the LtX conduit and piping in the build- 
ing. Radiation from the instrument is 
prevented by enclosing the entire ap- 
paratus in a metal cabinet and ground- 
ing it. The power pack, Fig. 2B, is of 
conventional design with the exception 
of two large R.F, chokes in the input 
of the power supply to prevent R.F, 
feed-back and two 0.1-nif. condensers to 
act as a bypass to ground. An efficient 
matching transformer and a two-button 
microphone with button current fur- 
nished by a small ,4 C" battery completes 
the ensemble. 

Operation 

Operation is very simple. You simply 
plug the "unit** into any convenient 
110 V., A.C. socket or receptacle, press 
a button and talk. The modulated car- 
rier-wave is instantly impressed on the 
lighting system and the voice modula- 
tions carried over the wires to a remote 



radio receiver or suitable amplifier. 

The amplifier ordinarily used with 
the system is especially designed for 
"line operation." For this purpose it 
has a special coupling device built in 
ahead of the first stage. See Fig, 2A, 
This device consists essentially of a 
fixed inductance with a variable con- 
denser, C17 T connected across it. A type 
21 tube, V4, serves as a detector and 
rectifier of the high-frequency carrier- 
wave; three 0.1 -inf. high-voltage con- 
den sers are used for coupling this unit 
to the line. 

While designed primarily for pro- 
fessional sound applications, the wired- 
radio 1\A. system has a multitude of 
other uses. For instance, due to the 
small amount of power used and because 
its radiations are confined to the electric 
light wires by the natural shielding 
effect of the iron conduit through which 
all light wires are run, the wi red-radio 
P.A. system may be used in the home 
without fear of outside radiation. 

To use your radio set as a powerful 
public-address amplifier, simply discon- 
nect the aerial at the set, replace it with 
the ground wire, and pour radio receiver 
is then ready to pick up speech or music 
as "broadcast" from any place in the 
house where you may have plugged in 
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Tig, 2, Above 
At A, above, is shown an input detector unit 
suitable for use with any type of Power amplifier 
at the "receiving" end of the Ft,F, P. A. system. 
At B is shown the power pack required for the 
wired«radio P. A. unit, illustrated by diagram in 
Tig. 1, In Tig. 2A, coil L2 is the 60 T. unit. 

Fig. EL Right 
An interior view of the wired -radio P.A. unit. 
The small components are underneath the chassis. 

the P>A. unit. Leave the radio set con- 
nected as described and conceal the R.F. 
P.A. unit in a room and you can create 
endless amusement at parties by arrang- 
ing to listen-in on any conversation that 
takes place at the remote point. Replace 
the microphone (attached to the sys- 
tem) with any electrical phono, pickup 
and you can broadcast your favorite 
records over the home electric lighting 
system to your radio receiver. 

These are but a few of the many ap- 
plications of this new and useful device. 
Constructional Data 

In building the R.F. P.A. transmitter 
and amplifier coupling device, it is not 
necessary to do any special coil winding 
or machining of small parts, standard 
parts map be used throughout. For this 
reason, no detailed description of the 
construction has been attempted. 

Coil LI is tapped at the 30th turn; 
LI and L2 are tight- wound (except LI 
antenna, whose turns are spaced %-in.) ; 
No. 22 D.C.C. wire is used for all coils; 
the winding form is a tube 2 ins. in 
diameter. For R.F.C.2 and R.F.C.3, 
random-wind 500 T. of No. 22 D.C.C. 
wire on a tube 2x1 in. in diameter. 
Ordinary 30 hy. filter chokes are suit- 
able as Ch.l and Ch.2, 

The amplifier illustrated and described 
was a "hand" model. A "commercial* 1 
model, now available, is called the 
"socket mike" and looks just like a con« 
denser mike and head-amplifier; the 
principle of operation however is the 
same as indicated in Fig, 1. 

The simplicity of the Hartley oscil- 
lator circuit and Heising modulation 
system is such that the pictures, dia- 
grams, and lists of parts, should be all 
that are necessary to enable anyone to 
build and operate the system. The 
writer will be very glad to answer any 
"legitimate** inquiries concerning this 
device, which fills a long-felt need in 
several fields. 




LIST OF PARTS 



Modulated Oscillator 

One renter- hipped induct nnre roil iippruvh 
mutely GO turns of No. 22 I »,€.('. wire 
(unteiuui rotiplintr. Id turns), 1,1; 

One 35(1 intuf. variahle < 'mule user, CI; 

One 2 hhx- tfrid le;ik„ Kl; 

Our 2fif> mmf. condenser, C2; 

Three U. 1-itif. roiideii>ers t CS, CI, C5; 

Two .oofi-mf. condensers, C<i, C7; 

tint' ,01-inf condenser, CS; 

One nif, condenser, C!l; 

One ,2, r >-mf. condenser, CIO; 

One 3U,000 ohm resistor, K2; 

One 2,000 ohm resistor, H'A; 

Une U.K. elmke. Sft itihy.. II. KC. 1; 

One 4 -purine socket, for VI; 

Ohe ft -piling: goeket, tor V-2; 

One type 4. r > tut VI; 

One type 27 tube, V2; 

One microphone t r.msformcr, Tl ; 

One microphone, MIC; 

One cord, plug and socket for microphone; 

One "C" hsittery; 

One M ( ,M lottery switch, Sw. 1; 

One chassis; 

One C ft., two-conductor rahle ami plug; 
line A.F. choke, A.F. Ch. 1. 



Power Pack 

One power transformer, with two 2*5 V. 
K1m merit wi rulings, a fl V. winding, a 
7">n V. winding with Centor-tap, and 
equipped with an electro-static >4iield, 
PT; 

Four ft.l-mf. Ooiident-ers, Cll, ('12. CIH, 
C14; 

Two s mf, electrolytic condensers, Cl.">» 
t'Ki; 

One A.F. choke, Ch. 2; 

One 4 -prong socket for V3; 

One type so tube, V3 ; 

Two :*u A. fuses; 

One fuse hloek; 

One power switch, S\v. 2; 

Two hrnik-w 1 roils. No. 22 P.C.C. wire, 

u-ed as K.F. chokes in A.C. line, K.F.C. 

2, K.F.C. 3. 
Pickup Unit 

One roil of approximately 60 turns of 2Cu. 

22 D.C.C, wire, L2; 
One variuhle condenser, 3. r tO mmf.. CI 7; 
One fWifl condenser, 2."0 mmf., CI*; 
Three ii. 1 -inf. roiideiiscrs, C19, C20, C21 ; 
one ."i-promr MM-ket. for V4 ; 
One type 27 tuhe, V4 ; 
One 4 niejr. grid leak, Ii4, 
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Fig. 1 

Schematic circuit of the new wired. radio public address system. 
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Intimate In Character 
International in Scope 
Independent in Thought 





The Daily Newspaper 
Of Motion Pictures 
Now Fifteen Years Old 



? DAILY' 



VC1. LXII. NC* 77 



new yoi?r f rt it ay, jcjnc 3c, 1933 



5 CENTS 



Fox Announces 43 of 54 Titles For Next Season 



OPEN MARKET 




Defer £ 




EQUIPMENIPARTS 

N. Y. Building Code to Fall 



Til I 

^allTalk I 

FTiCOATE- =— I Following ^ 

the Board w ^mermen, at which 
Tte one does nor need a Article 2 of the proposed building 
ome to the jolly condu- Icocle which would prohibit marquee 
r erry old industry is whirliag 1 signs of more than two feet in 
ajd. Things jre u-,..-ing, height, w^g considered; an 



Fifl. 1 

"Exhibit 'A* " In talkies servicing. 



Decision Finds Illegal Electrical Research 
Products Clause Restricting Buying— 
Producers Win Important Point 

In one of the most far-reaching court decisions in the annals 
of the film industry. Judge John P. Nields of the IL S, Dis- 
trict Court, Wilmington, Del,, has handed down a decision which 
fallows exhibitors to buy sound reproducer parts in the open 
market regardless of their tying agreements with Electrical 
[Research Products, and permits producer licensees to sell their 

pictures to exhibitors other than 
Opinion on Page 9 *| ^ us, ' n * Western Electric Equip- 



AN INTRODUCTION TO — 



R, 



PART I, 



► ECENT developments, culminating 
in a decision handed down in a United 
States court a few weeks ago, have effec- 
tively opened to the radio dealer and 
Service Man the field of supplying parts 
to motion picture sound equipment! 

It is a profitable field. The radio man 
who can "line up" three or four local 
theatres as customers for his electrical 

parts and his technical knowledge will find he has a verv nice 
side line to add to his radio business. If he can line up six 
or eight such theatres (possibly all under one ownership) 
he will find he can afford to consider his radio business a 
side line. Am>m.nm«t<>hj 17,000 American thnttres are now 
"irircrf for sound" 

Parts Replacements Charges 

Theatres are accustomed to paying prices for their supplies 
that will remind the radio man of the days of '22 and '23 
Sixty dollars for a rectifier tube capable of passing 200 ma 
was not an uncommon price until very recently, and some 
theatres are still paying it, (Sixty— not six— dollars.) An 
average theatre will spend several hundred dollars a year 
for tubes alone. 

These prices fade into comparative unimportance when 
compared with the cost of replacing a burned-out transformer 
or some similar part in an amplifier. Often, in the past' 
such amplifiers have been returned to the factorv for com- 
plete overhauling, at a cost of $100 or more, because of a 
damaged A.F\ transformer, a short-circuited condenser block, 
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SERVICING 
THE "TALKIES" 



i AARON NADELL 



or some similar trouble which the local radio Service Man 
might easily have repaired, with good profit to himself, at 
on>'~tc7ith tftr cost! 

If these prices and practices seem fantastic, it must be 
understood that to the theatre the sound equipment is its 
stock in trade, which must operate at all costs. Unlike the 
radio owner, who has no reason to be troubled if his radio is 
silent for a day or two, the theatre cannot afford to shop 
around for lowest prices. 

The theatre manager, and the projectionist, the two persons 
who are directly responsible tor the performance of the sound 
equipment are, for reasons which will be explained later, not 
always technically equipped, by experience or previous train- 
ing, to understand precisely what repairs are needed in an 
emergency, or how much those repairs should cost. 

Today, by decision of a United States court (see Fig 1), 
as well as by certain internal changes (to be described) in 
the theatre industry itself, the local radio man is at liberty 
to make those repairs and to sell the necessary parts for them. 

That he can do this at excellent profit to himself, and still 
save the theatre much money, as compared with the prices 
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it is accustomed to pay, is, to this 
writer, unquestionable. The only ques- 
tion involved is convincing the manager 
and the projectionist of that fact. 

There is where the cat eh comes in. 

Those gentlemen are tough people to 
convince ; and the man who attempts to 
do it must know very thoroughly just 
what he is about. He must not only 
know sound equipment technically (it is 
very similar to radio equipment) but he 
must also know show business, and its 
peculiar requirements. Most important 
of all, he will need a good and deep 
insight into the psychology and habits 
of thought of both the projectionist and 
the manager, or he'll never get to first 
base. If he doesn't know how to ap- 
proach those gentlemen, the fact that 
actually he can help them and save them 
money won't mean a thing — as will be 
seen. 

It Is proposed in this article and in 
others to follow, to outline both the 
technical and the commercial aspects of 
the new opportunity which is now open 
to alert radio technicians. At the pres- 
ent moment it may be as well to pause 
to explain how it is that that oppor- 
tunity is now open; and why, until very 
recently, the chances of the local radio 
man to be of service to his community's 
theatres were extremely dubious. 

Two developments have contributed 
to the creation of the present set-up. 
One is the court decision already re- 
ferred to- handed down by Judge John 
P. Nields in the L\ S. District Court at 
Wilmington, Delaware; and the other 
is the breakdown of the large theatre 
chains. 

Contracts and the Federal Court 
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A "frame* 



Fig. 2 

from a sound-movies film. 



There was only one company equipped 
and ready to supply the sudden and 
urgent demand for "talkie" apparatus 
when talking pictures began, and every 
theatre in the country was shouting for 
the necessary equipment "immediately 
if not sooner." That company natur- 
ally got the cream of the business, on 
their own terms. They did not sell, 
they leased. The terms of the lease 
provided that the same company was to 
supply all tubes and other spare parts, 
no matter how much more cheaply they 
could be purchased elsewhere. There • 
was also a servicing clause, which will 

be discussed later but which is of no immediate concern 
here. It is that leasing contract that the Federal court at 
Wilmington upset. In consequence any radio man is now 
free to sell tubes or other supplies to theatres (amounting to 
about half of all talkie theatres in the country, and including 
nearly all the larger and wealthier ones) which use that 
company's electrical equipment. Other legal actions along 
related lines will be described later in this series. 

Until a short while ago the majority of the country's 
theatres functioned under the chain system, which meant 
that a thousand or more theatres were, like so many grocery 
stores, under one ownership, and operated from a central 
office in New York, Chicago, or some other large city. Pur- 
chase of supplies for sound equipment, and supervision of 
the service such equipment required, were handled by the 
"home office." Staffs of sound engineers travelled about the 
country inspecting theatre apparatus, contacting manufac- 
turers, buying tubes and other supplies directly from the 



SERVICE MEN 

Do you know that there are 
approximately 17,000 Amer- 
ican theatres now "wired for 
sound"? Do you know that 
these theatres have been ac- 
customed to paying as high as 
$60.00 for a rectifier tube? 
Do you know that simple ser- 
vice jobs on talking motion 
picture equipment have cost 
$100.00 and more? However, 
it is only within the fast few 
months that changes within 
the theatre structure have 
made it possible for the 
independent radio Service 
Man to handle calls for service 
on talkie equipment. In this 
and subsequent articles in a 
new series, Mr. Aaron Nadell, 
who is an authority in his 
chosen field, will show the 
radio Service Man the exact 
steps necessary to successfully 
enter a newly opened, highly 
profitable field — Servicing the 
Talkies. 



factory, and in general leaving no room 
at all for the local radio man to be of 
the slightest use. That setup is now 
broken down. The large chain proved 
uneconomical — the overhead ate up the 
profits — and is everywhere in discredit. 
Small chains, composed of three, four 
or a dozen theatres are the backbone of 
show business today. They constitute 
the local radio man's most promising 
prospects. Skeletons of the larger 
chains still remain, for the most part 
broken down into smaller operating 
groups which the radio technician can 
contact with profit both to himself and 
to them. 

The full story of the recent changes 
in the theatre industry is more compli- 
cated than this brief outline indicates, 
but the complications will be taken lip 
in detail in their proper place. At this 
point, enough has been said to point 
out that an opportunity never before 
open to him is awaiting the local radio 
dealer when the show season "opens'' 
this fall and winter, provided he has 
equipped himself with the necessary 
knowledge to take advantage of it 

Forthcoming Articles 



It simply will not work to # ask for 
the manager at the box office of the 
local theatre and offer in some vague 
way to be helpful in his sound prob- 
lems. The radio man who aspires to 
service and supply his local theatre 
must know precisely what Junction he 
intends to perform. He must know ex- 
actly and in detail how and why his 
intervention will be advantageous to 
that manager. More important still, 
he must know how to make his inter- 
vention welcome, and not objectionable, 
to the projectionist. Lastly, he must 
learn enough about that very peculiar 
enterprise, unlike any other, which is 
called show business, to enable him to 
interfere in it successfully and with- 
out "gumming up the works." 

Rut before everything else, he must 
know what sound equipment is all 
about, what it is like and how it differs 
from ordinary radio equipment. At 
least enough about sound installations 
not to become confused when he con- 
fronts a rack-full of apparatus reaching 
* from floor to ceiling and is told the 

whole business is only an audio ampli- 
fier with ten watts output! 

In the articles to follow it is proposed: 

(1) To discuss the elementary nature of sound equipment, 
from a moderately technical point of view. Any experienced 
radio man will grasp the essentials of this description with- 
out the least trouble. 

(2) To describe the problems, functions and average psy- 
chology of the theatre manager, together with some attention 
to the unusual nature and problems of theatre enterprise. 

(3) To deal with the background, psychology and problems 
of the average projectionist (without whose co-operation the 
radio man will get nowhere) — and especially with the ex- 
ceptionally delicate situation of contacting the unionized 
projectionist. 

(4) To outline, in considerable detail, just how the radio 
man can offer superior service and assistance to neighboring 
theatres, and in particular how his peculiar advantages 

{Continued on pane 302) 
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the NEWEST DESIGN in ALL -WAVE 

f 




At the left is the complete set in its chromium cabinet while at the right is the power supply, amplifier and speaker. 



TO THOSE familiar with the original Masterpiece all- 
wave superheterodyne receiver two changes are out- 
standing upon looking at Pig. A. The first is the 
polished chromium shielding "cabinet" over the entire 
receiver chassis, shown at the left This cabinet contributes 
additional shielding over and above that of the individual 
circuit elements, helping to eliminate extraneous noise, and 
also keeping dust and dirt out of the set. 

Simplifying the Tuning 

The second change is the use of two tuning dials instead 
of one. The receiver is completely tuned by the right-hand 
dial and its single knob, as was the first Masterpiece. The 
second dial is simply a vernier, or "bandspread" tuning 
dial to permit :he short-wave hands such as the 6,000, 9,500 
and 12,000 kc, short-wave bands (which are assigned for 
broadcast services) to be spread out over a whole full dial 
scale. It may otherwise be used to spread the four amateur 
bands — or even small segments of the broadcast bund, for 
easy tuning. 

The 28:1 dial ratio used in the first receiver was too 
slow in operation; even more important, it did not permit 
sufficient band-spread for easy reading. Tsing the new band- 
spread dial, the main tuning dial need only be set at, say, 
6.2 for the 6,000 kc, or 50 meter short-wave broadcast band, 
and all the stations in this band will be found spread out 
nicely on the vernier dial— for the first time, actually making 
short-wave tuning easier than is broadcast band tuning on 
ordinary receivers. 

Tuning is rendered difficult by any high-ratio tuning dial, 
which will necessarily be mechanically stiff. By the use of 
6:1 automatic take-up gear drives with opposed gears (an 
equivalent of the beautifully smooth helical gear control) 
the mechanical operation not only is smooth and entirely 
free of slippage, wear or backlash, but the control knobs 
turn with extreme ease, This simple mechanical change is 
invaluable, and in the hands of a novice can make all the 
difference between skipping over foreign short-wave stations, 
and having them actually easier to find than broadcast band 

•President, McMunlo-Silver, Inc. 
276 



stations! 

The control knobs are, looking at the front panel, Fig. A, 
upper two, the main tuning knob and dial at the right, and 
the vernier or band spread dial and knob at the left; the 
visual tuning meter is at the top-center. The four lower 
knobs are, left to right, audio volume level control, manual 
tone control; at the lower center, the audio beat oscillator 
toggle switch, inter-station noise suppressor or sensitivity 
control, and the four-position, positive-acting wave change 
switch. 

Sensitivity Control 

In any sensitive receiver using an A, V, C, system, sensi- 
tivity will rise to a maximum in the absence of a carrier 
signal, and the local noise is bound to be heard between 
stations, if a "squelch" circuit is not provided. This is par- 
ticularly annoying in the daytime, when many channels are 
bound to be dead, and noise will be heard as the set is tuned 
between the stations normally heard in the daytime. 

The special "squelch" circuit used in the first Masterpiece 
had two disadvantages. It required an extra tube, and its 
cut-off level had to be set at some arbitrary point. Also, 
it was found that many stations constituting good noise-free 
entertainment, would, in the course of the normal and con- 
tinuous slight fading, fade across any arbitrarily established 
cut-off level, resulting in a periodic cut off of reception, or 
if fading was rapid, in choppy and distorted reception when 
the squelch circuit was in use. 

Therefore, an R.P. sensitivity control has been substituted 
for the squelch circuit. It can be adjusted to local noise 
conditions; also, it entirely eliminates the possibility of 
choppy reception of stations fading slightly across the silent 
tuning control cut-off level. It permits of adjustment, when 
desired, of the R,P, and I.F. gain to the exact degree desired, 
almost wholly independent of the actual loudspeaker volume 
desired, and over all ordinary operating ranges has no effect 
on the A. V. C. action, or on the operation of the A.F. vol- 
ume level control. 

Thus the revised tube circuit line-up in the receiver chassis 
is: a type 58 U,F, stage; a 2A7 combined first detector and 
electron-coupled oscillator (the first combination tube so far 
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SUPERHETERODYNE RECEIVERS 



Since the author started building the Masterpiece 13 to 570 meter custom-built super- 
heterodyne, hundreds of these receivers have gone into use all over the world. Now, one 
year later, and as a result of analyzing a cross-section of comments and suggestions, an 
improved instrument has been developed. These improvements are simplifications of an 
electrical and mechanical nature, calculated to render the results previously obtained 
easier to secure, both for the novice and the experienced engineer alike. 




Fig- C 

F'O* B The band-spread dial on the left simplifies tuning on the short wave bands. 

The under-chassts view of the set colls and band switch. An overall metal cabinet entirely eliminates extraneous pickup by the wiring. 



introduced which gives actually better results than separate 
tubes performing the same functions); three type 58 I .P. 
stages (the third stage used for selectivity, not for gain — its 
additional gain cannot be used); a 56 first A.F. stage; two 
type 2A3 tubes connected in push-pull class A, and delivering 
15 W, of output power; and a 5Z3 rectifier. 

Changes in the Power Stage 

A pair of type 45 power tubes operated in the class A 
prime system developed in the writers laboratories was used 
in the original Masterpiece to produce 10 \V. of undistorted 
output power, Refer to "Pentode, Class B or Triode Audio 
Systems?" by the writer, in the July, 1932 issue of Radio- 
Craft.) This class A prime development had so much merit 
that another manufacturer desiring to obtain its result, but 
loath to bow to the more advanced research work of a com- 
petitive laboratory, insisted that RCA develop a larger, 
straight vhuss A tube to give the same results. The result was 
the new 2 A3 tube, a pair of which when operated in class A 
connection will turn out 15 W. of undistorted A.F, power 
at reasonable operating voltages; these tubes possess the 
advantage of requiring only voltage, not power, from their 
driving stage; whereas, the 45's in class A prime require 
power to drive them to full output, hence the use, in the earlier 
design, of a pair of 56's in push-pull as a power-driver stage. 
Through the present use of a pair of 2A3's the maximum 
power output is increased 50%, (this consideration is un- 
important, since 10 and 15 W. is less than about 2 db., or 
the minimum variation ordinarily perceptible to the human 
ear.) The important point, however, is that the 2A3's require 
no driving power but may be fed by a single 56 voltage 
amplifier. 

The 15 tubes used in the original receiver's A.F. amplifier 
and power unit are now seen to be cut to eleven, more 
efficient ones. Actually, however, the improved and simplified 
receiver uses 12 tubes, the twelfth tube being a 58 in the 
added, dual-tuned I.F. stage. This tube is added only be- 
cause it is the simple and obvious means of coupling the 
two extra tuned circuits added to the I.F. amplifier to set 
the selectivity up to absolute 9 kc. instead of absolute 10 kc, 
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for 9 k<\ selectivity is needed in Europe where broadcast- 
band stations are separated by 9 kc. instead of 10 kc. as in 
this country. This does not affect the fidelity unfavorably, 
which is still flat to 5 db., from 50 to 4000 cycles— better 
fidelity than is had by any competitive set today available 
not resorting to excessive A.F. compensation with consequent 
annoying hiss. 

Another change which results in improving the signal-to- 
noise ratio is the use of the tuned R.F. stage on both broad- 
cast and short waves. This is a development made possible 
by research work done by the writer in the past year which 
resulted in the ability to accurately track the tuned R.F. 
stage with the first 'detector and oscillator circuits. The 
additional gain of this stage cuts down oscillator hiss found 
in other sensitive receivers, and results in the best inherent 
signal-to-noise ratio so far obtained in any sensitive all-wave 
radio receiver. It also eliminates the repeat spot or image 
interference on short waves found, the writer believes, in 
every other custom-built all-wave set made today. 

Separate antenna coupling coils for each of the four bands 
permit the use of a tuned or transposed antenna or lead-in 
system. 

Still another point of improvement lies in the arrange- 
ment of circuit constants to permit the 12,000 kc. short-wave 
hand mostly occupied by foreign stations to fall at the low 
tuning capacity end of one tuning range. This low C/L 
ratio circuit gives better signal strength than does a high 
C/L ratio circuit, making for more consistent and satis- 
factory reception of 12,000 kc. and 9,500 kc, band foreign 
stations. 

In conclusion, the writer desires to express appreciation 
to Masterpiece users for their helpful suggestions; and par- 
ticularly to Professor William Rostwick of Cornell University 
who, in his search for the ideal all-wave receiver, and in 
attempting to satisfy the University's rigid requirements, 
has been of great help in brining the latest model to Us 
present high state of perfection. 

A schematic circuit of this receiver and a more detailed 
technical discussion will appear in a forthcoming issue of 
Radio-Craft. 

277 



www.americanradiohistorv.com 



HOW TO CONVERT 

A.C.-D.C. SETS 

FOR 

"DRY- CELL" TUBES 



RICHARD 
SILBERSTEIN 

Fig. A 

The "revamped" set in use. 

The modern A.C.-D.C. ultra-midget radio receiver unfortunately cannot be 
used in places where there is no power supply — a completely self-contained 
set is required for use on the beach, in camps, on small craft, and in canoes. 
The author describes a "converted" receiver which weighs only 12 lbs., com- 
plete with batteries, and which can easily be fitted into a knapsack for purposes 
of transportation. The filament drain from the three tubes is only 180 ma. so 
that frequent "A" battery renewals are not necessary. 




THOSE of us who bought an early 
4-tube T.H.F. midget set with a 
magnetic speaker may have won- 
dered what to do with the old set 
now that a new 5-tube superheterodyne 
midget reposes on the living-room table 
(or ought to! ). Here is a way to make 
the old set perform in a brand new 
role — entertaining a canoeist, for in- 
stance, as illustrated in Fig. A — at the 
additional cost of only a few tubes, 
batteries and other small items. Al- 
though the description will cover spe- 
cifically the Emerson Compact set, it 
applies in general to any of the earlier 
"universal-current" radio receivers, the 
primary requirement being a magnetic 
speaker, which is essential to a light, 
battery-operated set. A front view of 
the completed conversion is Fig, B; and 
a rear view is Fig. C. 

Briefly, the conversion consists of 
substituting a type 32 tube for the 39 
in the R.F. stage, another 32 in place 
of the 3(i detector, and a 30 instead of 
the 38, in the output stage. Coupling 
between the detector and the audio out- 
put stage is accomplished by means of 
an R.C.A. 700 hy. detector choke. Re- 
generation is provided in the detector 
circuit by means of a 50-turn coil 
coupled to the grid coil. The "con- 
verted" circuit to be followed is shown 
in Fig. ,1. Items not labeled are the 
same as in the original set, 

Step-by-Step Procedure 

The first thing to do on the old chassis 



is to remove the plate choke, the fila- 
ment drop resistor and all the electro- 
lytic condensers. Electrolytic condens- 
ers have a continuous leakage current 
and therefore must not be used on sets 
operated from "B" batteries unless these 
are disconnected whenever the set is 
not in use. Nearly all the wiring in 
the under part of the chassis, except 
the common negative bias connection 
of the R.F. coils must he undone. This 
last can be used as a connection for the 
3 V. "C M battery negative. 

It is well during this procedure and 
in fact all through the work, to keep 



the R.F. coils wrapped in cloth tied with 
rubber bands in order to avoid scratch- 
ing the delicate enamel insulation. 

The socket nearest the variable con- 
denser is to be used for the 32 R.F. 
amplifier tube. Since the bulb and 
base of the standard type 32 are larger 
than those of the 39 which it is replac- 
ing, it will be found that the variable 
condenser plates will hit the tube unless 
the whole unit is moved forward. This 
is accomplished very conveniently by 
moving the unit forward a distance 
equal to the distance between the two 
mounting screws, namely 1 5/32 ins. 
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Fifl. 1 

The Emerson "Compact," rewired for dry-cell tubes. 
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It is then necessary to drill only one 
new hole in the chassis, a 14 -in. hole 
at a distance of 15/32-ins. toward the 
front. Then the condenser is re-mounted 
with the forward bushing in the new 
hole and the rear bushing in the hole 
previously occupied by the forward 
bushing. In this process the leads to 
the condenser must be removed and 
soldered back again. 

Now the condenser plates will clear 
the tube but it may be necessary to 
hammer in the flange of the loudspeaker 
frame for a short distance so that the 
plates may pass without touching. It 
will be found that the antenna series 
condenser mounted on the frame of the 
tuning condenser protrudes past the 
front of the chassis. This is now re- 
moved and placed under the chassis in 
part of the space formerly occupied by 
the filament drop resistor. 

The 32 detector tube takes the place 
of the old 36 tube. Instead of the 
"plate" detection scheme previously 
used, the "grid-leak and condenser" 
type was employed in order to obtain 
higher efficiency on weak signals. The 
250 mint', condenser is mounted under 
the chassis in the middle of the space 
formerly occupied by the filament drop 
resistor and the control-grid lead 
brought up to the detector tube. 

Although the R.C.A. detector plate 
choke, U.F.C.. was the smallest choke of 
its kind obtainable, no space was found 
on the chassis into which it could be 
fitted. Hence it was necessary to mount 
it outside of the chassis in the battery 
box. For this reason one must now 
solder a long, insulated lead onto the 
plate connection of the detector socket. 

Adding Regeneration 

The regeneration or tickler coil LI 
consists of 50 turns of No. 30 enameled 
wire on a %-in. form. The wire is 
wound as close as possible to one end 
of the form so as to secure close coupling 
to the detector circuit. The coil is 
mounted directly on top of the detector 
grid coil. A handy way to do this is to 
obtain a small piece of fiber about 20 
thousandths of an inch thick and cut a 
strip about ^-in. wide. Curl this strip 
in the manner of a stiff collar and slip 
it into the end of the regeneration coil 
so that it protrudes about \/ 4 -in. above 
the end all around. A little Dnco 
Household Cement or Ambroid Cement 
will hold it in place. Now push this 
assembly into the end of the detector 
coil, smear a little of the cement onto 
the fiber and permit to dry for a short 
time. 

To provide for regeneration control, 
remove the volume control potentiom- 
eter and substitute a 20,000 ohm po- 
tentiometer with an offf-on switch, con- 
necting it into the circuit across LI 
as shown in the diagram. The off -on 
switch breaks the negative filament 
circuit. 

The 30 audio tube is mounted in the 
space formerly occupied by the 37 recti- 
fier. (It would have been possible to 
put a fourth tube in the space formerly 



occupied by the 38 but this was not 
done because experiments with a fourth 
tube gave poor results.) Two type 30 
tubes in parallel gave a slightly weaker 
and more distorted signal than one, 
probably because their combined plate 
impedances did not match the speaker 
impedance. An additional stage of re- 
sistance coupled amplification was 
abandoned because of detector tube 
microphonics. 

The chassis is left free as in the 
original set, being tied to the negative 
end of the 3 V. battery only by means 
of a .05-mf. condenser. This is better 
than making a direct connection since 
it minimizes the chance of a short- 
circuit while the set is being tested. 

In "universal" or A.C.-D.C. sets the 
ground connection is made through the 
power line, but since there is no power 
line in a battery set it is necessary to 
have an actual ground connection, or 
else a "counterpoise" consisting of about 
25 ft. of wire, for use in places where 
a good ground is not to be had. This 
ground or counterpoise is connected di- 
rectly to the chassis when the set is 
in use. 

The filament current is controlled by 
means of special ballast- resistor car- 
tridges. Space limitations required that 
these also be carried in the battery box 
and to minimize the number of connect 
ing wires they are arranged in parallel. 

For the preliminary test and for final 
mounting, eight leads must be brought 
out from the chassis through the per- 
forations at the rear. (These leads are 
clearly shown in the rear and underside 
views of the chassis, Figs. D, and B, 
respectively.) They are the seven bat- 
tery leads shown in Fig. 1 and one 
more lead, X (from the detector plate), 
for the U.F. choke. The other end of 
the choke goes directly to the "li-h" 
90 V. tap in the battery box. 

The Power Supply 

For the sake of portability it was de- 
cided to use only 90 V. of "B" battery. 
The smallest batteries obtainable are 
45 V, units made by a company in Cleve- 
land, Ohio. The batteries measure 3% 
x 2 V 4 x 3% ins. The same company 
makes a 3 V. "A M battery having dimen- 
sions of 3% x 1% x 4% ins. For the 
3 V. "C M battery a small flashlight bat- 
tery was used; for the 4V4 V. "C" bat- 
tery another type was employed, al- 
though a flashlight battery would have 
been satisfactory in this position. 

The battery box can be made to suit 
the individual's "taste." One method 
would be to have a separate battery box 
joined by a multi-colored cable to the 
main outfit. In this set the battery box 
was built of A -in. pine directly onto 
the set, using the bottom of the cabinet 
as the top of the battery box. The four 
bolts which pass through the bottom 
of the cabinet to hold the chassis in 
place were used to hold four 1 in. brass 
angles to which were bolted the ends of 
the box, measuring 4 ins. along the cab- 
inet bottom by 4Y 2 ins, deep. Around 
(Continued on page 301) 
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Fig. B 

Front view of the completed instrument. 




Fig. C 

Lead connections to the batteries. 




Fig. D 

Rear view of the battery-type ultra-midget. 




Fig. E 

Underview of the altered chassis. 



RADIO-CRAFT for NOVEMBER, 1933 



279 



HOW TO MAKE YOUR OWN 

TRANSFORMERS 
and CHOKES 

LESTER H. CARR* 




TRANSFORMERS are only as good 
as their poorest feature, both hi 
design and construction. It is 
very important to take great 
pains not only in designing and laying 
out a transformer but also to use equal 
skill in its construction. 

Since the subject of design has been 
covered quite thoroughly in previous 
issues of IIaiho-Crapt only a few of the 
important points of design will be re- 
viewed. For maximum efficiency in 
operation, the core loss of any trans- 
former should equal its copper loss, the 
ratio of the weight of iron to the weight 
of copper in the average power trans- 
former, using a high grade of steel, 
being approximately 8^. The allow- 
able eurrent density in the copper for 
continuous operation is between 1300 
and 1500 cm. (circular mils.) per 
ampere. Due to the fact that the eddy 
current loss in the conductors increases 
as the square of the thickness of the 
wire, it is not advisable to use wire 
much larger than necessary, if this loss 
is to be kept at a minimum. However, 
this is more important in reactors 
(choke coils) than in transformers. The 
hysteresis loss in the core varies as Bi-* 
and f, where R is the flux density and 
f is the frequency of the current. The 
eddy current loss varies with B-, f*, and 
t-, where t is the thickness of the lam* 
inations. From this it can be seen that 
to keep down the losses in the core the 
flux density should be kept down within 
limits and also the laminations should 
be very thin, usually 26 or 28 gauge. 

Good Construction Design 
Xow let us turn to the construction 
proper. First, the cutting of the trans- 
former steel should be done with sharp 
and close-fitting tools to prevent drag- 
ging the edges. If this is not done the 
turned edged will break through the 
oxide scale on the adjoining laminations 
and cause a large increase in the eddy 
current loss. Care should be taken 
not to injure the oxide coating of the 
steel by bending or chipping as this 
oxide affords the only insulation to the 
eddy currents, unless the laminations 
are dipped in an insulating varnish. 
Usually this is not necessary except in 
the need of special construction or in 

* (Nmsultant Kn^ineer, KraukJiil Transfo rmer 
Coin pa n y. 
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case of a poor oxide coating. In the 
event that an additional insulator is 
used only a very thin coat should be 
applied. This is done by dipping the 
laminations in a thin solution of in- 
sulating varnish or its equivalent. In 
building up the core it is inadvisable to 
use butt joints and it should be inter- 
leaved with as few joints as possible. 
In small units it is possible to stamp 
out the laminations, although in the 
larger sizes it is usually necessary to 
build up the core from strips. In either 
case, even interleaving is used to keep 
the reluctance of the joints as low as 
possible. If the reluctance of the core 
is increased very much by poor joints, 
the magnetic leakage in the windings 
will increase, resulting in poor trans- 
former regulation. 

A very important rule to remember 
in both design and construction is that 
the mean turn length of both the steel 
and the copper should be kept at a 
minimum; from which one deduces that 
the ratio of the space occupied by the 
copper to the total winding space should 
be as large as possible. This ratio is 
known as the space factor, 

Coil-Winding Details 

It is highly desirable to use "pi" 
windings wherever possible, because of 
better insulation, cooling and symmetry 
in tapping. Care should also be used 
in selecting insulating material for the 



windings. Light material having a high 
dielectric strength is preferred. If 
heavy insulation is used or if too much 
is put in the windings, hot spots will 
be present due to the poor heat con- 
ductivity from the inner portion of the 
coils. This may prove as disastrous as 
under-insulating, due to the insulation 
carbonizing from the heat and breaking 
down. On narrow coils heavier insula- 
tion can be used without this danger 
and is to be favored due to the strength- 
ening of the winding. If the windings 
are to be impregnated (and all high 
grade transformer windings should be) 
cotton tape is used to wrap the coils. 
This makes a good binder for the im- 
pregnating compound. The winding is 
then placed in a vat and heated, the air 
pressure being reduced to help draw 
out all moisture. The coil is then 
placed in hot resin compound and the 
pressure raised to drive the impregnator 
well throughout the winding. It is then 
wrapped with empire cloth for addi- 
tional external insulation. By impreg- 
nating not only is the insulating quality 
increased but the coil is strengthened 
greatly which prevents insulation rup- 
ture due to stress on the winding at 
times of sudden shock loads or short- 
circuits. 

Mica is often used as an insulator 
between primary and secondary wind- 
ings because of the necessity of having 
close proximity of the primary and 
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Although past issues of RADIO-CRAFT have contained considerable information con- 
cerning the design and construction of power transformers and choices, and A.F. trans- 
formers and chokes, a good part of this information has been entirely theoretical; and 
previously published practical data in many instances has not taken into consideration the 
newest "tricks" as used by manufacturers. Consequently, this article by Mr. Lester H. 
Carr will be of exceptional interest, since it combines both the theoretical and practical 
viewpoints in the design and construction of units in power and A.F. circuits. 




secondary windings if magnetic leakage 
is to be kept low. 

The leakage reactance caused by this 
leakage flux is equivalent to an induct- 
ance added in series with the primary, 
and, consequently, greatly impairs the 
voltage regulation of the transformer. 
A design feature is to enclose the 
primary winding in copper foil, care 
being taken not to have a short-circuit- 
ing turn. (Opening up the foil in one 
or more places and insulating will safe- 
guard against any trouble of this kind.) 
If the transformer is used where there 
are any R.F. currents which might leak 
into the windings, this shielding pre- 
vents it from getting into the low-volt- 
age primary where there would be dan- 
ger of its rupturing the insulation and 
rendering the transformer useless. 

Commercial Transformers 

Figure A shows a low-voltage type of 
unit having several secondary windings, 
and having a shielded primary. A 
primary winding is shown, illustrating 
the manner of enclosing the coil in cop- 
per. The steel case, illustrated, effec- 
tively short-circuits any stray flux from 
the transformer which would tend to 
interfere with other equipment. It 
might be mentioned that primary shield- 
ing of radio receiver power transformers 
is highlit desirable irhere electrostatic 
interference often tends to feed into the 




set from the power lines. 

Figure B shows a flexible design of 
high- voltage power supply transformer 
with variable taps on both the primary 
and secondary for voltage adjustments. 
The clamping manner of holding the 
core of the high-voltage unit is prefer- 
able to the method used in the unit 
illustrated in Fig. A. When the method 
of clamping with a bolt through the 
core is used, small brass bolts with bush- 
ings should be used to minimize the 
eddy current loss. 

Some of the above steps, employed in 
high-grade transformer manufacturing, 
may be impractical for the reader to 
use in building up individual units. It 
is, however, possible to use more simple 
methods which will produce good trans- 
formers if exceptional care is taken. 

Home-Built Transformers 

For those wishing to build up a spe- 
cial transformer or to rebuild a burned 
out one, let us cover a simplified con- 
struction. 

It is advisable to obtain the core from 
a reliable house to insure a good grade 
of steel. Either obtain it all ready cut 
to shape, or take the sheet steel to a tin 
shop and have it cut or stamped out; 
however, you will save time and money 
by purchasing stamped laminations. In 
case an old discarded or burned-out 
transformer of the right size is avail- 
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able, its core may be used. Figure 1 
shows a standard "shell" type of 
stamped lamination commonly used; 
also it shows how the core is built up 
from the laminations by reversing each 
adjoining piece. Once the core size is 
known, work can be started on winding 
the coils. The cross-section of the core, 
"Core Sq. In. X-Section," in Table I is 
obtained by multiplying the dimensions 
selected for measurements A and B in 
Fig. 1. 

Make a winding form out of a piece 
of soft wood whose outside dimensions 
are approximately i/ 8 in. larger than 
the core piece. (This is to allow for 
insulation between the coil and core.) 
The piece of wood is cut to a length 
suitable for mounting in a winding jig 
or lathe. If such facilities are not avail- 
able the turning can be done by hand 
with a little additional help. The block 
should be waxed or varnished so that 
the coil will slip off easily after the 
winding has been completed. Wrap a 
couple of layers of empire cloth or 
tough paper around the form and hold 
in place with a small piece of adhesive 
tape. Cut a piece of cotton or friction 
tape H/2 or 2 ins. long and lay it length- 
wise on the form at the end where the 
winding is to start so that the first 
turn is nearly in the middle of the strip. 
Wind two turns and then double back 
the loose end of the tape outside the 
first turn, pulling it tightly over the 
two turns and continue the winding 
over the two layers of tape. This binds 
the first two turns, preventing them 
from slipping. This procedure is used 
on each layer and at both sides of the 
coil. After the first layer is wound, 
wrap one layer of thin, tough paper 
which has been boiled in paraffin over 
[Continued on page 306) 



Standard type op stamped lamination 




Fig. 1 

"Shell-type" core laminations. 
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Fig. B 

A medium-power transformer. The primary and secondary windings are tapped. 
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CONSTRUCTING A COMPLETE 

26-WATT, DUAL CHANNEL P. A. 

SYSTEM 

Detailed data in reference to the input mixer, 2-speed 
phonograph turntable, turntable power supply, dual-field 
dynamic reproducer, and the reproducer field coil exciter 
required to complete the optional power line or battery 

26 W. amplifier. This concludes the series. LOUIS GANCHER* 



THE man who is looking forward 
to making a couple of extra dol- 
lars in the P. A. field by building 
and using the universal 6 V., D.C., 
and 110 V„ A.C., 26 W. portable P.A. 
system discussed in previous install- 
ments of this series, has only a few 
more points to consider and then he 
may write "finis" to his acquisition of 
the necessary apparatus. For, it will 
be recalled, the system is based on the 
use of a number of inter-locking units, 
not all of which have as yet been de- 
scribed. This will he evident by refer- 
ence to Part I, in the September, 1933 
issue, where the complete system is 
shown mechanically locked together, in 
Fig. C, and "strewn about," ready for 
business, in Fig. A (the manner in which 
the complete P.A. system is electrically 
connected is shown in the block dia* 
gram, Fig. 3). 

"Checking up," we find that detailed 
data is lacking in connection with the 
following units: the input mixer, the 
2-speed phonograph turntable, the turn- 
table power supply, the dual-field dy- 
namic reproducers, and the exciter for 
the high-resistance fields of these repro- 
ducers when they are operating on 110 
V. f A.C. 

The Input 'Mixer' Control Box 

For a portable P.A. system to be 
truly versatile it must be capable of 
attenuating, accentuating, fading and 
mixing voice, phonograph and radio 
programs. To secure these effects in 
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our 26 W., dual-channel P.A. system, 
the unit illustrated in Fig. F has been 
designed. 

By reference to Fig. 7, the schematic 
circuit employed in this mixer, it will 
be seen that the 2-button microphone, 
Ml, is connected to a polarized, 3-way 
male plug, PP1, which may be conveni- 
ently inserted or removed from the 
polarized, 3-way female outlet, PP2, 
mounted on the rear of the control unit. 
Each of these double-button microphone 
circuits are connected through their 
respective microphone current controls, 
HI and R2, and microphone current 
reading switches Sw.l and Sw.2. 

Snap Sw.l to the ON position and ad- 
just HI for an approximate reading of 
8 to 12 ma. Then, to the OFF position; 
repeat the procedure using R2 and Sw.2. 
The S.P.S.T. battery switch, Sw.3, opens 
the circuit of battery Bl when not in 
use. (Two similar, 100 ohm single-but- 
ton microphones may also be used with 
this system for remote dual pickup by 
connecting them in series as shown at 
A in Fig. 7, and using an additional, 
polarized male plug identical to PP1. 

The output of the microphone trans- 
former, Tl, is connected to the modified 
"T" pad type constant impedance con- 
trol, R3, which provides for the com- 
plete attenuation of the microphone in- 
put signal while maintaining a constant 
output impedance. 

Two phono, input binding posts, BP1 
and BP2, mounted on the rear of the 
case, are connected to the primary of 
the tapped, phono, pickup input trans- 
former, T2. Two additional terminals, 



BP3 and BP4, also located on the rear 
of the case, are used to couple radio 
tuners through the control box into the 
amplifier. A selector switch, Sw.4, 
feeds the output of either the phono, 
pickup or radio tuner units into the 
volume control, R3, leaving the micro- 
phone available, in either instance, for 
impromptu operation. Thus, by man- 
ipulating both volume controls, R3 and 
H4, separately or simultaneously, the 
microphone input signal may be mixed 
or faded onto a phono, record or radio 
tuner program. The tone control, TC, 
modifies any undesirable defects of the 
input signal and permits the "mixed" 
signals to be compensated to best ad- 
vantage. 

Two wires leading from the output 
posts, BPS and BP6, are the only neces- 
sary interconnecting links between the 
control box and the amplifier. A single 
shielded wire, up to 50 ft. in length, 
may be used to connect the output of 
the control box to the input terminals 
of the amplifier, the outside metallic 
shield itself acting as one of the term- 
inals and ground at the same time. 

All of the controls and equipment, 
with the exception of the 4i£ V, "C" 
battery, are housed in a No. 18 gauge, 
crackle-finished steel case, 6 x 5t/j x t> 
ins. high. 

The Two-Speed Phonograph 

In order to make the entire system 
operative from either 110 V., A.C, or 
from a 6 V. storage battery, particularly 
for use in sound trucks, automobiles, 
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Fig. F, left; Fig. 8, above 

At the left, In Fig. F, Is illustrated the input mixer. Its circuit connection* are shown In Fig. 7, 
on the # following page. Above, in Fig. 8, are shown in A and B the phonograph turntable and 
'dynamic reproducer field coil power supplies pictured in Figs. H and I, respectively. 
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boats, or wherever 110 V. A.C. is not 
available, it was necessary to design 
the special light wight induction-type 
6 V. phonograph motor shown in Pig G. 
It requires only 2.8 A. at 6 V, and is 
capable of continuous operation in a 
closed carrying-case without over-heat- 
ing. The motor is of the dual-speed 
variety, operating at either 33 1/3 or 78 
r.p.m. A speed-selector cam switch 
switch provides for instantaneous 
change-over from one speed to the 
other. A smooth, vibrationless gov- 
ernor control permits slight variations 
from standard speeds to suit special 
conditions. In order to insure abso- 
lutely silent and permanent operation 
under the most adverse handling condi- 
tions, all of the spiral gears are cut 
from laminated bakelite, housed in dust- 
proof cases, and arranged to run com- 
pletely submerged in oil. Self-lubricat- 
ing, oversize bearings eliminate the 
necessity for constant attention to any 
part of the motor. A unique construc- 
tional feature provides for sufficient 
torque (for instantaneous start) and 
constant uniformity of speed regardless 
of severe voltage variations or record 
drag. The complementary equipment 
of the motor includes a 12 in. felt- 
covered turntable, and all necessary 
hardware. An automatic stop is avail- 
able and may be added to the control 
mechanism if desired. The phonograph 
pickup should preferably have an im- 
pedance of 200 ohms. 

Phono. Motor A.C. Power Supply 

In order to operate the 6 V. D.C. 
motor of this turntable from 110 V. 
A. C. it is necessary to use the power 
unit shown in Fig. H. As shown at A 
in Fig. 8, it consists of a step-down 
transformer, PT2, and two, heavy-duty, 
copper-oxide rectifiers. UFA and RE2, 
connected in parallel. The rectifiers 
convert the 13.5 V. output of PT2, into 
6 V. D.C. which is shunted with a 2000 
mf. electrolytic condenser C27 to pre- 
vent the ripple, in the pulsating recti- 
fied current, from being applied to the 
phono, motor. Two flush-mount recept- 
acles, RC1 and RC2, are provided for 
connecting the phono, motor to the 
power supply; RC2 may be used for 
providing field excitation to a 6 V. 
D.C. dynamic reproducer providing the 
latter does not consume more than 2 A. 
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Fig. 9 

A block diagram of the manner in which the accessories are interconnected. 



The Reproducer Field Coil Exciter 

The standard equipment for this "in- 
terlocking portable P.A. system" in- 
cludes two 12 in. "P.A. Auditorium" dy- 
namic reproducers, equipped with a 
unique dual field coil system composed 
of two separate windings, one of 6000 
ohms which requires 50 ma. t and another 
winding of 3 ohms which requires only 
2 A. at 6 V. for full field excitation. It 
should be remembered, however, that 
only one of these fields need be excited 
for the correct operation of the speaker. 
Both fields are designed to produce the 
correct number of "ampere turns" for 
maximum sensitivity. In fact, there is 
no difference in the performance of the 
speaker operating from 6 V., D.C. or 
110 V., A.C. 

If only one speaker is to be used with 
the equipment, then the speaker field 
coil exciter shown in Fig. 1 becomes 
merely an optional accessory, as this 
one speaker may obtain its field excita- 
tion (when the system is operated from 
110 V., A.C.) from the amplifier itself, 
by connecting the field coil directly 
across the output of the rectifier system. 
This method however, is not recom- 
mended for the following reasons: 
first, because it imposes too great an 
additional drain on the amplifier power 
supply; and, second, because unusual 
precautions have to he taken in the 
installation and placement of the 
speaker because of the dangerously 
high potential of 300 V. developed across 
(Continued on page 307) 
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Fig. 7 

Schematic circuit of input mixer. 




Fig. J 

The dual-field speaker assembly. 
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BROADCAST STATIONS OF THE U. S. 

A list of all the broadcast stations in the U, S. as licensed by the Federal Radio Commission and brought up to date to Aug. 15, 1933* 
Abbreviations: T, location of transmitter; C. P*. construction permit authorized; LS, power until local sunset. 



Location 



San Antonio, Tex 

Portland, Ore 

Little Hock, Ark 

Klk City, Okla 

Portland, Ore 

Paragould, Ark 

Texarkana, Ark 

Kndid, Okla 

Jerome, Ariz 

Santa Barbara, Calif. 

Casper, VVyo 

Pittsburgh, Pa 

T-Saxonburg 
Devils Uke, X. 1), . 
Salt Lake City. t tah. 
Los Angeles, Calif. . . 

Burbank, Calif 

Burbank, Calif 

Bakerslield, Calir. ... 

Portland, Ore 

Lincoln, Nebr 

I-os Angeles, Calif. . . 
Great Falls, Mont. . . 

Abilene, Kans 

T-MUford 

Sacramento, Calif.. . . 

Everett, Wash 

Beaumont, Texas 

Brookings, S. D 

Denver, Colo. 

T-Fdgewater 

St. Joseph, Mo 

Boone, Iowa 

Wichita, Kans 

I>os Angeles, Calif 

T-Buena Park 

Spokane, Wash 

Fond du Lae, Wis 

Marshal! town, I own.. 
Klatnnth Falls, Ore. . . 
Crand Forks, N. I). ,, 

Portland, Ore 

Forth Worth. Tex 

Creeley, Colo 

Lawrence, Kan 

T-Tonganoxie 



Rockrord. Ill 

Shenandoah, Iowa 

Uncoln, Nebr 

Ivong Beach, Catlf. 

Dublin, Tex 

Greenville. Tex 

Ft. Smith, Ark 

Spokane. Wash 

Anchorage, Alaska . . . 
San Francisco. Calif... 

Columbia, Mo 

San Diego, Calif 

\jOS Angela**, Calif.. .. . 

Clayton, Mo 

Ixw Angeles, Calif. 

Cape Girardeau, Mo. 

Hollywood. Calif 

St. Louis, Mo 

San Francisco, Calif.. . 

Nampa. Idaho 

Denver, Colo 

Grand Junction, Colo. 
San Bernardino, Calif 
Oklahoma City, Okla. 

Lubbock, Tex 

Bismarck, N. I) 

Spokane, Wash 

Tireson, Ariz 

San Diego, Calir 

Ketchikan, Alaska 

Springfield. Mo 

York, Nebr 

Decora h, Iowa 

Watcrtown, S. D 

Mandan, N. D 

Wolf Point, Mont .... 
Fergus Falls. Minn. . . 

Stockton, Calif. 

Huron, S. I) 

Yuma, Colo 



Power 

(watts) 


Freq 

(kc.) 


Wave- 
length 
( melwsj 


urn 


142C 


) 211.3 


500 


vm 


230.8 


250 




337. 1 


KM 


12H 


247.0 


100 


142(J 


211.3 


100 


r_M m 


250 


100 


142' 


211.3 


100 


137(1 


219 


100 


131(1 


22(1 


100 


1500 


200 


500 


1 410 


208.3 


50kw 




30(i 


100 


1210 


247 . 0 


Ikw 


121KJ 


232 . 0 


lkw 


1430 


200.8 


500 


780 


385 


100 


1200 


250 


5kw 


1 180 


254 2 


5kw 


770 


3!K) 


lkw 


1300 


230 8 


Ikw 


1280 


234 . 4 


5kw 


1050 


285 7 


100 


1310 


•>-H) 


50 


1370 


210 






53ti 


lkw 


550 


545 


500 


020 


320 


21 2 k w 


080 


44 1 


100 


1310 


22!) 


lkw 


1 300 


230 8 


50kw 


(540 


469 


100 


1 1 20 


267 0 


loo 


1420 




100 


1**00 


250 


UK) 


1210 


247 0 


100 


1370 


219 


500 


1300 


a> 30 8 




1370 


210 


500 


880 


341 


500 


1 2 JO 


245 . 9 


500 


1410 


212 8 


500 


800 


337 


100 




247 9 


lkw 


1250 


240 


100 


1310 


220 




1310 




I ()0 


1 210 


"'47 9 


lkw 


1340 


223 0 


250 


000 


500 


1 kw 


010 


492 


500 


030 


47(1 


lkw 


000 


500 


500 


1 120 


267 9 


500 


550 


545 


250 


lOOo 


300 


100 


1210 


**47 9 


lkw 


0.10 


31ti 


100 


1200 


250 


5(H) 


030 


323 


100 


1200 


250 


500 


020 


320 


100 


1200 


250 


100 


1210 


247.9 


100 


1310 


229 


100 


1310 


229 


lkw 


550 


545 


5k w 


1470 


204.1 


100 


1370 


219 


lkw 


1330 


225.6 


500 


900 


333 


100 


1310 


229 


500 


930 


323 


100 


1270 


230.2 


100 


1210 


247.9 


250 


1240 


241.9 


100 


1310 


229 


100 


1200 


250 


2.50 


1100 


272.7 


250 


1340 


223.9 


100 


1200 


250 



Call 
Letters 



KGER 
KGEZ 
KGFF 
KGFG 
KGFI 
KGFJ 
KGFK 
KGFL 

KGFW 
KGFX 
KGGC 
KGGF 

KGGM 

KGHF 

KGHI 

KGHL 

KGIR 

KGIW 

KGIX 

KGIZ 

KG KB 

KGKL 

KGKO 

KGKY 

KG MB 

KGNF 

KGNO 

KGO 

KGRS 
KGU 
KGVO 
KGW 

KG Y 

KHJ 

KHQ 

KICA 

KICK 

KID 

KIDO 

KIDW 

KIEM 

KIEV 

KIFH 

KIGY 

KIT 

KJBS 

KJR 

KLCN 

KLO 

KLPW 

KLRA 

KLS 

KLUF 

KLX 

KLZ] 

KMA 

KMAC 

KMBC 

KMEO 

KMJ 

KM LB 

KMMJ 

KMO 

KMOX 

KMPC 

KMTR 

KNOW 

KNX 

KOA 

KOAC 

KOB 

KOCW 

KOH 

KOIL 

KOIN 

KOL 

KOMA 

HOMO 

KONO 

KOOS 

KORE 



Location 



Long Beach, Calif.. . . 

Kalispdl, Mont 

Shawnee, Okla 

Oklahoma City. Okla 
Corpus Christi, Tex. . 

Jxs Angeles. Calif 

Moor head, Minn 

liaton, N. Mex 

T-Koswell 

Kearney, Xebr 

Hcrre, S. D 

San Francisco, Calif.. 
CofTeyville, Kans. . . 
T-S. CofTeyville, ( ikta 
Albuquerque, N. M. . 

Pueblo, Colo 

Little Bock. Ark 

Billings, Mont 

Butte, Mont 

Trinidad, Colo 

T- Alamosa 

Las Vegas, Nev 

Grant City, Mo 

Tyler, Tex 

San Angclo, Tex 

Wichita Falls, Tex..., 

ScottsblufT, Nebr 

Honolulu, Hawaii 

North Platte. Nebr. . . 
Dodge City, Kans 
San Francisco, Calif... 
T-Oakland 

Amarillo, Tex 

Honolulu, Hawaii 

Missoula. Mont 

Portland. Me 

T-Faloma 

Olympia, Wash 

I>os Angeles, Calif. 

Spokane, Wiish 

Clovk N. M 

Carter Uke, Iowa 

Idaho Falls, Idaho 

Boise, Idaho 

I*amar, Colo 

Kirreka, Calir 

Glendale, Calir 

Juneau, Alaska 

Lowell, Ariz 

Yakima, Wash 

San Francisco. Calir.. . 

Seattle, Wash 

Blytheville. Ark 

Ogden, Ftah 

Minot, N. 1) 

Little Kock. Ark 

Oakland, Calir. 

Galveston, Tex 

Oakland, Calif 

Denver, Colo 

Shenandoah, Iowa. . . . 

San Antonio, Tex 

Kansas City, Mo 

T-I ndependence 

Medford, Ore 

Fresno, Calif. 

Monroe, Iji 

( lay Onter, Neb. 

Tacoma, Wash 

St. Louis, Mo 

Beverly Hills, Calir.... 

Los Angeles. Calif 

Austin, Tex 

Ixw Angeles. Calir 

Denver, Colo 

Corvallis. Ore 

Albuquerque, N. M. . . 

Chic kasha, Okla 

Reno, Nev 

Councils Bluffs, Iowa. 

Portland, Ore 

Seattle, Wash 

Oklahoma City, Okla. 

Seattle, Wash 

San Antonio, Tex 

Marshfield, Ore 

Eugene, Ore 







Wave- 




Power 


Freq 


length 


Call 


(watts) 


Ike.) 


( meters) 


Letters 


lkw 


\m 


) 220. G 


KOY 


100 


13 K 


229 


KPCB 


100 


14lM 


211.3 


KPJM 


100 


1371 


219 


KPO 


100 


150C 


200 




100 


12tH 


2.50 


KPOF 


100 


150C 


200 


KPPC 


100 


137* 


219 


KPQ 
KPRC 


100 


13U 


229 




200 


63( 


47o 


KQV 


100 


J42C 


211 3 


KQW 


500 


1014J 


297 


KRE 
KREG 


250 


T23C 


243 9 


KRGV 


250 


1320 1 227.3 


KRKD 


100 


1200 2,50 


KRLD 


lkw 


95(1 


31(1 


KRMD 


,500 


1360 


220.fi 


KROW 


100 


1420 


211.3 


KRSC 


100 


1420 


211.3 


KSAC 


100 


1500 


2oo 


KSCJ 


100 


1500 


200 


KSD 


100 


1370 


21 U 


KSEt 


250 


570 


526 


KSL 


100 


1500 


2(H) 




250 


1320 


2"'7 3 


KSO 


500 


1430 


209> 


KSOO 


250 


1340 


223.9 


KSTP 


7>akw 


TWO 


380 


KTAB 


lkw 


141(1 


212.8 




2 r jkw 


7.50 


400 


KTAR 


100 


12WI 


250 


KTAT 


lkw 


620 


484 


KTBS 


100 


1210 


247 9 


KTFI 


lkw 


900 


333 


KTHS 


lkw 


590 


509 


KTM 


100 


1370 


219 




100 


1420 


211 3 


KTRH 


250 


1320 


227 :i 


KTSA 


lkw 


1350 


■>•> > .i 


KTSM 


1(H) 


1420 


211.3 


KTW 


100 


1210 


247.9 


KUJ 


loo 


85(1 


353 


KUMA 


100 


1310 


229 


KUOA 


1(H) 


120(1 


250 


KUSO 


1(H) 


1310 


229 


KVI 


100 


Kl7(i 


2M) 4 




5kw 


970 


309 


KVL 


100 


1290 


232 r> 


KVOA 


5(H) 


14(H) 


214 3 


KVOO 


250 


1240 


241 9 


KVOR 


lkw 


!3!Hi 


215 s 


KVOS 


2.50 


1440 


20s 3 


KWCR 


100 


1370 


219 


KWEA 


lkw 


8S0 


341 


KWFV 


lkw 


5G0 


530 


KWG 


5(H) 


930 


323 


KWJJ 


100 


1370 


219 


KWK 


lkw 


950 


310 


KWKC 


1(H) 


1311) 


229 


KWKH 


500 


580 


517 




100 


1200 


250 


KWLC 


lkw 


740 


405 


KWSC 


250 


1330 


225 6 


KWWG 


50kw 


1090 


27:. 2 


KXA 


500 


710 


423 


KXL 


500 


570 


526 


KXO 


1(H) 


1.500 


200 


KXRO 


25kw 


1050 


2S5 7 


KXYZ 


12^kw 


830 


301 


KYA 


lkw 


5.50 


545 


KYW 


lOkw 


1180 


254.2 




2.50 


140(1 


214.3 


WAAB 


500 


1380 


217.4 




lkw 


1200 


23S 1 


WAAF 


lkw 


940 


319 


WAAM 


lkw 


1270 


236.2 


WAAT 


5kw 


1480 


202.7 


WAAW 


lkw 


920 


320 


WABC- 


1(H) 


1370 


219 


WBOQ 


100 


1370 


219 


WABI 


100 


1420 


211 3 


WACO 



Location 



PhoetiLx, Ariz 

Seattle, Wash 

Preseott, Ariz 

San Francisco, Calif.. 
T-Near Belmont 

Denver, Colo 

Pasadena. Calif 

Wenatdiee, Wash . . . 

Houston, Tex 

T-Sugarland 

Pittsburgh, Pa 

San Jose, Calif 

Berkeley, Calif 

Santa Ana, Calil 

Harlingcti, Tex 

l,os Angeles, Calif 

Dallas, Tex 

Shreveport. ]ji 

Oakland, Calir 

T- Richmond 

Seattle, Wash 

Manhattan, Kans 

Siou\ City. Iowa. .*. . 

St. Louis, Mo 

Pocatello, Idaho 

Salt Lake City, I'tah. 
TSaltair 

I)es M nine?:, Iowa. . . 

Sioux Falls, S. D 

St. Paul, Minn 

R-?iadio Center 

San Francisco, Calir.. , 

T-Oakland 

Phoenix, Ariz 

Fort Worth, Tex 

T-Birdville 

Shreveport. ].a 

Twin Falls, Idaho 
Hot Sp. Nat Pk, Ark. 
Los Angeles Calif. . . 

T-Santa Monica 

Houston, Tex 

San Antonio. Tex 

1-1 Paso, Trx 

Seattle, Wash 

Walla Walla. Wash. 

Yuma, Ariz 

Fayctteville, Ark .... 

Vermilion, S. D 

Tacoma, Wash 

T-Dcs Moines 

Seattle, Wash 

Tucson, Ati* 

Tulsa, Okla 

Colorado Spgs., Colo. . 

Bcllingham, Wat-h 

Cedar Itapids, Iowa.. . 

Shreveport, Iji 

Ililo, Hawaii 

Stockton, Cal 

Portland, Ore 

St, Louis, Mo 

T-Kirkwood 

Kansas City, Mo 

Shreveport, bi 

T-Kcnnonwood 

Decorah, Towa 

Pullman, Wash 

Brownsville, Tex . . . 

Seattle, Wash 

Portland, Ore 

El Centro, Calif. 

Aberdeen, Wash 

Houston, Tex 

San Francisco, Calif.. 

Chicago, 111 

T-Bloomingdale Twsp. 

Boston, Mass 

T-tJuincy 

Chicago, III 

Newark, N. J 

Jersey City, N. J 

Omaha, Neb 

New York, N. Y 

T- Wayne, N. J. 

Bangor, Maine 

Waco, Tex 



Power 
(watts) 


Freq 

(kc.) 


Wave- 
length 
( meters^ 


lkw-LS 


139( 


215.8 


1 00 


65t 


462 


100 


150C 


' 2(H) 


5kw 




j 441 


CP.oOkw 






500 


m 


| 341 


50 


1210, 247.9 


lOOkw 


1500 1 200 


lkw 


921 


326 


2) a kw-LS 






500 


13S( 


217 4 


500 


101C 


29 7 


100 


137( 


219 


100 


15(H 


2(H) 


5( ; 


12fi( 


238.1 


5(H) 


112( 


207.9 


lOkw 


1040 


288.5 


100 


13H 


229 


500 


934 


323 


lkw-LS 






100 


1120 


267.0 


500 


580 


517 


Ikw 


1330 


225.0 


500 


650 


545 


250 


900 


333 


50k w 


1130 


265.5 


100 


1370 


219 


lkw 


1110 


270.3 


25kw-LS 


I4fi0 


205.5 


lkw 


560 


536 


500 


620 


484 


lkw 


1 n 4i\ 


241 .0 


lkw 


1450 


206.9 


lkw-LS 


1240 


241.9 


lOkw 


1040 


288.5 


500 


7S(i 


385 


lkw-LS 






5(H) 


1120 


207.9 


lkw 


1290 


232.6 


100 


1310 


229 


lkw 


1220 


245.9 


1(H) 


1370 


219 


1 00 


1420 


211.3 


lkw 


1200 


238.1 


5(H) 


890 


337 


500 


570 


526 


100 


U70 


219 


500 


1260 


238.1 


5kw 


1 140< 


203.2 


lkw 


1270 


236.2 


1(H) 


12(H) 


250 


100 


1*20 


211.3 


100 


1210 


247.9 


100 


1210 


247.9 


100 


1200 


250 


5(H) 


1000, 


2K3 


lkw 


i;j.>0j 


222.2 


100 


1370 


219 


lOkw 


850 


353 


100 


1270 


236.2 


lkw 


1220 


245.9 


500 


1260 


238.1 


2.50 


760 


395 


100 


1420 


211.3 


100 


1500 


200 


1(H) 


1310 


229 


250 


1440 


208.3 


lkw 


1230 


243.9 


lOkw 


1020 


294 1 


500 


1410 


212.8 


.500 


920 


326 


lkw 


1250 


240 


500 


940 


319 


500 


660 


455 


50k w 


860 


349 


100 


1200 


250 


lkw 


1210. 


241.9 
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Call 
Letters 


Location 


Power 
watts) 


Freq. 

(kc.) 




Wave- 
length 
(meters) 


WADC 




Ikw 


1320 


227.3 


WAGM 


Prcsquc Isle, Maine. . . 


KMI 


1420 


211 3 


WAIU 




500 


640 


400 


WALR 




100 


1210 


247.0 


WAMC 


Anniston, Ala 


iori 


1420 


211.3 


WAML 


Laurel, Miss. 


100 


1310 


220 


WAPt 


Birmingham, Ala 


5kw 


114 J 


263.2 


WARD 


Long Island Cy, X. V. 


rm 


1400 


214.3 


WASH 


Grand itapids, Mich. 


500 


J 270 


230.2 


WAWZ 


Zarcphath, N. J 


250 


13.50 


222.2 


WAZL 


Hazel ton, Pa 


Km 


1 120 


211.3 


WBAA 


\V. Lafayette, Ind ... 


500 


14CKI 


214 3 


WBAK 


llarrisburg, Pa 


lkw 


1430 


209.8 


WBAL 


Baltimore, Md 


lOkw 


I960 


2h3 




T-Pikeville, Md. 








WBAP 


Fort Worth, Tex 


50kw 


800 


375 




T -Grapevine 








WBAX 


Wilkcs-Barrc. Pa 


100 


1210 


247.0 




T- Plains Twp. 








WBBL 


Kichmond, Va 


100 


1210 


247 0 


WBBM 


Chicago, III 


25k w 


770 


390 




T-dlenview 








WBBR 


Brooklyn, N. Y 


lkw 


1300 


230.8 




T-Kos.sville 








W8BX 


New < >r leans, Li 


100 


1200 


250 


WBBZ 


Ponca City, Dkla . . 


100 


12(H) 


250 


WBCM 


Bay City, Mich 


500 


mo 


212.8 




T-Hamptoii Twp. 








WBEN 


Buffalo, X. Y 


lkw 


90,) 


333 




T-Martinsville 








WBEO 


Manjuette, Mich 


100 


1310 


220 


WBHS 


IIuntsvHle. Ala 


loo 


1200 


250 


WBIG 


Greensboro, N. C. 


500 


1440 


208.3 


WBNX 


New York, N Y 


250 


1350 


222 2 


WBOQ 


(See WABC-WBUJ) 








WBOW 




100 


1310 


220 


WBRC 


Birmingham, Ala 


500 


1130 


323 


WBRE 


Wilkcs-Barre, Pa 


100 


1310 


220 


WBSO 


Ncedham, Muss 


rm 


020 


320 


WBT 


Charlotte, N. C 


25kw 


loso 


277.8 


WBTM 


Danville, Va 


1(10 


1370 


2 Hi 


WBZ 


Boston, Mass 


25kw 


1>!H> 


303 




T-Millis Twp. 








WBZA 


Boston, Mass 


lkw 


990 


303 




T-Kast Springfield 








WCAC 


Storrs, Conn 


250 


6oo 


5(H) 


WCAD 


Canton, X. Y 


500 


1220 


245.0 


WCAE 


Ilttsburgh, Pa 


lkw 


1220 


245.0 


WCAH 


Columbus, Ohio 


500 


1430 


200. S 


WCAL 


Northfield, Minn 


lkw 


1 250 


240 


WCAM 


Camden, N. J 


500 


12S0 


234.4 


WCAO 


Baltimore, Md 


250 


000 


500 


WCAP 


Asbury Park, N. J. . . . 


.500 


12S0 


234.4 




T-Whitcsvillc 








WCAT 


Rapid City, S. D 


100 


1200 


250 


WCAU 


Philadelphia, Pa. 


50kw 


1 1 70 


256.4 




T- Newton, Square Co. 








WCAX 


Burlington, Vt 


100 


1200 


250 




Carthage III 


50 


1070 


280 4 


WCBA 


Allentown, Pa 


250 


1440 


208.3 


WCBD 


Zion III 


5kw 


1080 


277. S 


WC8M 


Baltimore, Md 


100 


1370 


210 


WCBS 


Springfield. Ill 


100 


1210 


247.0 


wcco 


Minneapolis, Minn... 


50kw 


810 


370 




T- A noka 








WCDA 


New York, N Y 


250 


1350 


222 2 




T-Cliffside, N.J. 








WCFL 


Chicago, III 




070 


300 


WCKY 


Covington, Kv. 


5kw 


1400 


201.3 




T-Crescent Springs 








WCLO 


Janesville, Wis 


100 


1200 


250 


WCLS 


Joliet, III.... 


100 


1310 


220 


WCOA 




500 


1340 


223.9 


WCOC 


Meridian, Mi*s 


500 


880 


341 


WCOD 


Harrisburg, Pa 


100 


12.M 


2.50 


WCRW 


Chicago. Ill 


KM) 


1210 


2*7.0 


WCSC 


Charleston, S. C 


.500 


I Ml 


220. G 


WCSH 




lkw 


!H0 


310 




T-Scarboro 


2»,kw-LS 






WDAE 


Tampa, Fla 


lkw 


1220 


245.9 


WDAF 


Kansas City, Mo 


lkw 


610 


492 


WDAG 


Amarillo. Tex 


lkw 


1410 


212.8 


WOAH 


El Paso. Tex 


100 


1310 


220 


WDAS 


Philadelphia, Pa 


100 


1370 


219 


WOAY 


Fargo, N. D 


lkw 


940 


319 




T-West Fargo 








WDBJ 


Roanoke. Va 


250 


0.30 


323 


WDBO 


Orlando, Fla 


250 


580 


517 


WOEL 




250 


1120 


207 0 


WOEV 




500 


554 


515 


WDGY 


Minneapolis, Minn... 


lkw 


11 SO 


254 2 


WOOD 


Chattanooga. Tcnn. . . 


lkw 


I \2Si)\ 2.34.4 




i T-Brainerd 


2Kkw-L< 






WDRC 




500 


1330 


1 225.6 




T-Bloomfield 








WDSU 


New Orleans, La 


lkw 


1250, 240 



Call 
Letters 


Location 


1 

Power 

(watts) 


Freq. 

(kc.) 


Wave- 
length 

meters) 




T-Gretna 








WDZ 


Tuscola III 


UN) 


1070 


280.4 


WEAF 


New York, N. Y 


oOkw 


600 


453 




T- I J ell mo re 








WEAN 


1 IU VIUCIIUv, IV. 1, 


250 


7 Hi) 


385 


WEAO 


Columbus, Ohio 


750 


570 


526 


WEBC 


Superior, Wis 


lkw 


1290 


232.6 


WEBQ 


Harrisburg III 


HJ0 


1210 


217.9 


WEBR 


Buffalo, N. Y 


100 


i:ho 


229 


WEDC 


Chicago III 


hM) 


1210 


247 9 


WEED 


Greenville, N. C 


100 


1420 


211 .3 


WEEI 


Boston, Mass 


lkw 


590 


509 




T- Weymouth 








WEEU 


Heading, Pa. 


lkw 


KM) 


361 


WEHC 


Charlottesville Ya 


500 


i;i50 


222.2 


WEHS 


Cicero, III 


100 


1420 


211.3 


WELL 


Battle Creek, Mien... 


50 


1420 


211.3 


WENC 


Americus, 


KM) 


1420 


211.3 


WENR 


Chicago, III 


50 kw 


870 


345 




T- Downers CI rove 








WESG 


Klrnira. N. Y 


Ikw 


1040 


288.5 




T- Ithaca 








WEVD 


New York N. Y. . . 


.*>lM) 


\M\ 


230.8 




1-Brookl vu 








WEW 


St. Louis, Mo. 


lkw 


760 


a*i5 


WEXL 


Koval Oak, Mich. .... 




1310 


220 


WFAA 


Dallas Tex... 


50k w 


800 


375 




T-( i r.i |M* vine 








WFAB 


New York, N. Y 


lkw 


PtIMI 


230.8 




T-CarktnHt \* I 








WFAM 


South Bend Ind 


100 


1200 


250 


WFAS 


Wl.iie Phi ins N. Y. 


100 


1210 


217 \\ 


WFBC 


( Ireen viJIe, S C 


loo 


I2(K) 


250 


WFBE 


f ' I nr»l 1 1 fri t i 4 iKirt 


1(K) 


1 2lM) 


250 


WFBG 


Altoonu, J 'a. 


100 


1310 


229 


WFB L 


Syracuse N Y 


lkw 


1360 


220 »; 




l -( \ kl 1 'i n Mir 

* * UJItlllltl 


2 1 .-kw-LS 


1230 




WFBM 


India nsnnlu 1ml 


lkw 


243.0 


WFBR 


Baltimore Md 


500 


1270 


236 . 2 


WFDF 


Mint Mich 


KM) 


1310 


229 " 


WFDV 




KM) 


1500 


21 M) 


WFEA 


.\l alio best rr, N. H 


500 


1430 


200 v 


WFI 


Philadelphia P*i 




5iMl 


536 


WFIW 


Hopkinsvillc, Ky. ..... 


lkw 


1140 


319 


WFLA- 


Clearwater. Pla* 


25*1 


620 


484 


WSUN 










WFQD 


■\ tip h nr. KM* \l'»cL-n 




6XHJ 


500 


WGAL 


Lancaster Pa. 


KMI 


1310 


2*29 


WGAR 


v. iv , iiuim, viijvj . ..... 


500 


1 L">0 


206 ij 




1 -Cuyahoga Heights 


1 kw-LS 






WGBB 


l'"rec|K>rt, N. Y. 


KM) 


12 In 


217. n 


WGBF 


p vi ii« vi rip itui 


*MM) 


wo 


476 




Scran ton, Pa. 


250 


880 


341 


WGC M 


\ 1 W^KVl Mill f'ltv \ 1 WW 

.m looi-v: >i v-ivj, .miss. 


KM) 


1210 


247.9 


WGCP 


Wtrork V 1 


•>n<i 


12,'K) 


240 


WGES 


f^KlfV-ivr- III 


51)0 


VMi 


220 0 


WGH 


Newport News, \ a. . . . 




131(1 


229 


WG L 




100 


1370 


219 


WGLC 


xiiiosoti rails, »>. I. . . 


KM) 


1370 


219 


WGN 




25kw 


720| 417 




T-Klgin 








WGN Y 


^✓ncswyr i wsp., i\. i«. 


50 


1210' 247.9 


WGR 




lkw 


550 


545 




T 1 rt.l-ii.i-ct Turn 

i-.imncrsi iwp. 








WGST 


.vicuna, via 


250 


8!M) 


337 


WG Y 


Schenectady, N. Y.. . . 


50 kw 


7<M) 


380 




T-South Schenectady 








WHA 




lkw 


010 


319 


WHAD 


Nl )1 wau k cc, W is. ...... 


250 


1120 


267.9 


WH AfVI 






1150 


260.9 




T Vipt«r Tttii 

i - v in or i Yt \>. 


C.I\ 25k w 






WHA5 




25kw 


820 


366 




1 1 CI 1 1. 1 -M ) 11 II 








WHAT 


] 'Vi nhil I'll 

J IllJuiivipil l<&, la .... . 


KM) 


1310 


229 


WHAZ 


Troy N Y 


500 


1300 


230.8 


WHB 


k'anMtf ( 'ttv \lr_ 


*>(M) 


8li0 


349 




I -North Kansas C ity 








WHBC 


Canton, ( Ihio. ....... 


10 


1200 


250 


WHBD 


All. ' irao, » muo 


KH) 


1370 


219 




lWlr Islaiul III 


100 


1210 


247.9 


WHBL 


Sln'l)oygan, Wis. 


500 


1410 


212.8 


WH B Q 


\|priit>Kio "l^onn 
.•ICIIIj/1113, ICIIll 


KM) 


1370 210 


WHBU 


Anderson, Ind,. ..... . 


100 


1210 


247.9 


WHB Y 


drccn Bay, Wis 


KM) 


1200 


250 




1 — t > 1211 1 /V 1 tlU 








WHDF 




100 


1370 


219 


WHDH 




lkw 


830 


361 




F-^augus 








WH D L 




100 


14201 211 3 


WHEB 


1*#irrotnntif r, V If 

1 U~ lollHHI III, 11. Jl 


250 


710 405 




T-Newington 








WHEC 


Rochester, N. Y 


500 


1440 


208 3 


WHEF 


! Kosciusko, .Miss 


KM) 


1500 


200 


WHET 


Troy, Ala 


100 


1211 


| 247.9 


WHFC 




100 


1420 


211.3 


WHIS 


Bluefield, W. Va. , 


250 


1410 


1 212.8 


WHK 


Cleveland, Ohio 


lkw 


1390 


| 215.8 




T-Scveu Hilis 


2] Skw-LS 















Wave- 


Call 


Location 


Power 


Freq. 


length 


Letters 


(watts) 


(kc.) 


(meters) 




WH N 


Ni>w YnrL- N Y 


250 


1010 


297 




luuiv Citv M 1 


250 


1450 


206.9 


WHP 


1 1 •! rr i*alii l ro f'*i 


500 


1430 


209.8 




T _ T AmAi>nA 

1 "l.CJIIUj lie 


1 kw-LS 




229 


Wl AS 


(Htiintwa Iowa 


100 


1310 


WIBA 


\l ■ailitfitii Win 


500 


1280 


234.4 


WIBG 


Glenside Pa 


25 


930 


323 




T-Klkins Park 








Wl BM 


Juck&on Nlieh.. 


100 


1370 


219 


Wl BU 


Pov'nette Wis 


100 


1210 


247.9 


WIBW 


Toj»ek»i, Kans 


lkw 


580 


517 


WIB X 


I'tica, N. Y 


100 


1200 


250 


W ICC 


Bridgcf>ort Conn 


250 


600 


500 




T-llridge|H>rt 


500- LS 




250 


Wl L 


St. Ivouis. Mo 


100 


1200 


WILL 


Prljaiiii, 111 


250 


890 


337 


Wl LM 


Wilmington 1 )d. 


100 


1420 


211.3 




T-Kdge Moor 






536 


Wl ND 


( lilPV IlK? 


lkw 


560 


WINS 


New York, N. Y 


500 


11 80 


254.2 




T-Carl.stadt, N. J. 






230. S 


wiod- 


\1 in ml I- In 


lkw 


1300 


WM F 


1 — \1ftfttYlt Oo'lfK 

l .> i U11I11 l)t;tlvll 








WIP 


Philadtlphi:i. Pa 


500 


610 


492 




( 'olunitjiai ^ 


500 


1010 


297 




\ 1 1 1 1 1 L"i:W> \\ 14 


250 


1120 


267.9 




1 1 \\\ t\<f rittrn 1 *'i 

|H It 1 1 l>LU V* II „ J it. 


100 


1310 


229 


WJAG 


Wirfnlk Wlir 


Ikw 


1060 


283 


WJAR 


J roviilCD^Cf K. I.. . . . 


250 


890 


337 


WJAS 


IStfjsllllPffll I 1 '! 


lkw 


1290 


232.6 




T-No. Puyitte, Twp. 


2» jkw-LS 




333 


WJAX 


Tfij*Kr6/^ii villi' VE r « 

Jill KXill * I 1*1 


lkw 


900 


WJA Y 


( "1 r>v«*l*i t'i} ( 

V J L > v 1*11*14 t * 'iimj, m • ■ ■ , 


500 


610 


492 


WJBC 


Li Salle, 111 


inn 


1200 


250 


WJBI 


Ital Hank V l 


190 


1210 


247 9 


WJBK 


I 7t l 1 JH, *V 1 IL 11 . . mm mm ■ 


50 


1370 


2PJ 




1'-Hii?hland Park 








W JBL 


Decatur HI 


100 


1200 


250 


W JBO 


New Orleans I^a.. . 


100 


1420 


211.3 












WJBW 


New Orlejins, Li 


100 


1200 


250 


WJB Y 


\ Liu Ivzilj.f i V l'i 


100 


1210 247.9 


WJDX 


Jackson Nlisw 


lkw 


1270 


236 . 2 


WJEJ 


1 1 *i nr*r<tj\\JL' n \lri 

I lill^l 1 *>V4J n II, i» 1 <l 


100 


1210 


247.9 


WJEM 


Tunoln \1i«jt 


500 


IKK) 


303 


WJJD 


\ 1 rkTKi-l ifj rt Til 

»* i \ilp>(. i it tt r i>« in 


!20kw 


1130 


205.5 


WJMS 


Iron wood Mich 


100 


1420 


211.3 


WJ R 


rnir \1 

1J%.\1\JI\) .%! IUJI 


lOkw 


750 


400 




T«Sy|van Like Village 




.Y2.Y 


A* 


WJSV 


A li* ¥ SI !u 1 rl'l VII 
.MV Kit, II II III. » 4l. 


lOkw 


1460 


205.5 


WJTL 


Dgluthornc Cniv., tla 


100 


1370 


219 




T- \tlanta 

* -.1 v mil iu 








WJW 


A k roll Ohio 


100 


1210 


247.9 


WJZ 


New York N. Y 


50kw 


760 


395 




1'IjOIIIKI IJrtKJK, »>, J. 










San .luan, P. K 


lkw 


1240 


241.9 


WAD 




Ikw 


1040 


288.5 


WKBB 


JOII«;l, 111 


100 


1310 


229 




L.I . s\. L/Uinll|Ue 


C P 1500 






WKBC 


Birmingham, Ala 


IW 


1310 


229 


WKBF 


lndinniipf Jis, Ind.. . . 


r«oo 


1400 


214.3 




T-Nr. Imhunapolis 










1 ■! i VfHJUO U'id 


lkw 


1380 


217.4 






too 


1420 


211,3 


WKBN 


Youngstown, Ohio. . . . 


500 


570 


526 








1500 


200 


B 


jiunaio, 1 


5kw 


1480 


202.7 




T i triknml Tu n 

i-AmDersi. i»p. 








WKBZ 




100 


1500 


200 


WKEU 




KH) 


1500 


200 


WKFI 




100 


1210 


247.9 


WKJC 




100 


1200 


200 






100 


1210 


247 9 


WKRC 




500 


550 


545 


WK Y 


WKianoiua v.iiy, wMa 


lkw 


900 


333 






lkw 


590 


509 


WLAC 




5kw 


1470 


204.1 


W LAP 


j.uiiinMiic M\y 


100 


1200 


250 


WLB 


•M ijnicapolLs. Minn.. . . 


lkw 


1250 


240 




T-St Paul 








WLBC 




50 


1310 


229 


WLBF 


ixansas v iij , i\aiis.. . . 


100 


1420 


211.3 


WLBL 


Stevens I'oint, \\ is 




900 


333 




T-Nr. KUis 








WLBW 


Lrie, I ■ • ■ • • • ■ 


500 


1260 


238 1 




1 -Summit lownsnip 


1 kw-LS 








Bangor, Me 


500 


620 


484 




Tthiir-t N Y 


50 


1210 


247.9 




Krie, 1 


100 


1420 


211.3 






100 


1370 


219 


WLIT 




500 


560 


536 


WLOE 




100 


1500 


200 




T-Chelsea 


250-LS 






WLS 


Chicago, III 


50kw 


870 


345 




T- Downers drove 








WLVA 


Lynchburg, Va 


100 


1370 


219 


WLW 




50kw 


70(1 


J 429 




| T-Mason 









RADIO-CRAFT for NOVEMBE 



R , 



1933 



285 



Call 
Letters 



Location 



WLWL 

WMAC 
WMAL 
WMAQ 

WMAS 
WMAZ 
WMBC 
WMBD 

WMBF 
WMBC 
WMBH 
WMBI 

WMBO 
WMBQ 
WMBR 
WMC 

WMCA 

WMED 

WMIL 

WMMN 

WMPC 

WMSG 

WMT 

WNAC 

WNAD 
WNAX 
WNKF 
WNBH 

WNBO 
WNBR 
WNB 
WNBX 

WNBZ 
WNOX 
WNYC 
WOAI 

WOBU 

woe 

WOCL 
WODA 
WODX 

WOI 
WOKO 
WOL 
WOMT 
W OD 



New York, N. Y 

T-Kcarny, N*. J. 
(See WSYR-WMAC) 

Washington, 1). C 

Chicago. Ill 

T-.\ddison 

SpriiiRhV.ti, Mass 

Macon, (.la 

Detroit, Mich 

Peoria, III. 

T- Peoria Heights 
(See WIOD-WMBF) 

Richmond. Va 

Joplin. Mo 

ChicaKO, 111 

T-Addison 

Auhurn, N Y 

Brooklyn, N. Y 

Tampa, Fla 

Memphis, Tcnn 

T-Bartlctt 

New York, N. Y.... 

T-Flushing 

Florence. Ala 

Brooklyn, N. Y 

Fairmont, IV. Va.. . 

I^apccr. Mich 

New York. N. Y.... 

WaO >r 'oo, Iowa 

Boston, Mass 

T-Quiney 

Norman, Okla 

Yankton. S. 1) 

Hinghamtoti, N. Y.. 
New Bedford, Mass.. 
T-Fairhaven 

Sil verba vcn. Fa 

Memphis, Tenn 

Carlrondalc, Pa 

Springfield, Vt 

Saranac I.ake. N. Y.. 

Knox ville. Tenn 

New York. N. Y 

San Antonio, Tex.. . . 
T-Selma 

Charleston. W. Va. . . 
Mite hell villi', Iowa.. . 

Jamestown. If. Y.. , . 

Pater*on. N. J 

Mobile. Ala 

T-Springhillj 

Ames, Iowa 

Albany. N. Y 

Washington, 1). C .. 

Manitowoc. Wis 

Grand Rapids. Mich. 



Power 

(watts) 


|Freq 

Ike) 


Wave- 
length 
(meters) 


Call 
Letters 


5kw 


1100 


272.7 


WOPI 








WOQ 








WOR 


250 


G30 


476 




5kw 


670j 448 


WORC 


100 


1420 


211.3 


WORK 


500 


1180 


254.2 




1(H) 


1420 211.3 


wos 


500 


I440f 208 3 


WOVn 


Ikw-LS 














WOW 


100 


1210 


247.9 


WOWO 


100 


1420 


211.3 


WPAD 


5kw 


1080 


277.8 


WPAP 


100 


1310 


220 


WPCH 


100 


1500 


200 




100 


1370 


210 


WPEN 


.wo 


780 


385 


WPFB 


lkw-l.S 






WPG 


500 


57,> 


526 


WPHR 


100 


1420 


211.3 


WPRO 


KM) 


1500 


200 




250 


85)0 


337 


WPTF 


100 


1500 


200 


WQAM 


250 


1350 


222 2^ 


WQAN 


500 


0(H) 


500 


WQAO 


lkw 


1230 


243.0 


WPAP 








WQBC 


500 


1010 


297 


WQDM 


2' 2 kw-LS 


570 


520 


WQDX 


KM) 


1500 


200 


WRAK 


100 


1310 


229 


WRAM 


250-I.S 






WRAW 


100 


1200 


250 


WRAX 


500 


1430 


200 8 


WRBL 


10 


1200 


250 


WRBX 


2.50 


1200 


23.N 1 


WRC 


50 


1200 


232.6 


WRDO 


2kw-I.S 


560 


53« 


WRDW 


.500 


MO 


370 


WREC 


50kw 


ll!KI 


252. 1 










wren] 


250 


580 


517 


50kw 


1000 


300 


WRHM 


50 




247.9 


WRJN 


lkw 


1250 


240 


WRNY 


500 


1410 












WROL 


5kw 


640 


460 


WRR 


500 


1440j 


208.3 


WRUF 


100 


1310 


229 


WRVA 


100 


1210 


217.9 




500 


1270 


236 2 | 





Bristol, Tenn 

Kansas City, Mo 

Newark, N. J 

T-Kearny 

Worcester, Mass 

T-Auburn 

York, Pa 

T-W. Manchester 
Jefferson City, Mo.. . 

New York, N. Y 

T-Secaucus, N. J. 

Omaha, Ncbr 

Ft. Wayne, Ind 

Padurah. Kv 

(See WQAO-WPAP) 

New York. N. Y 

T- Flushing 

Philadelphia. Pa 

Ilattiesbnrg. Miss 
Atlantic City. N.J... 

Petersburg. Va 

T-Kttrick 

Providence, R. I 

T-Provifietiec 

Raleigh. N. C 

Miami, Fla 

Scranton. Pa 

New York. N. Y 

T-Cliffsidc, N. J. 

Vicksburg, Miss 

St. Albans, Vt 

Thomasville, Ga 

Williamsport. }*vl 

Wilmington, N. C... . 

Reading, Pa 

Philadelphia, Pa 

Columbus, (Ja 

Itoanoke. Va 

Washington. I>. C... 

Augusta, Me 

Augusta, Oa 

Memphis, Tenn 

T-Whitehaven 

Lawrence, Kans 

T-Tonganoxie | 
Minneapolis, Minn... 
T-Fridley 

Racine, Wb 

New York, N. Y 

T-Coytesville, N. J. 

Knox vile, Tenn 

Dallas. Tex 

Gainesville. Ha 

Richmond, Va 

T- Mechanics ville 



Power 

(watts) 


Freq 

(kc.) 




Wave- 
length 

(meters) 


Call 
Letters 


100 


1500 


200 


WSAt 


lkw 


1300 


230.8 




5kw 


no 


423 


WSAJ 


CP. 50kw 






WSAN 


100 


1200 


250 


WSAR 








WSAZ 


lkw 


1000 


300 


WSB 










500 


030 


476 


WSBT 


lkw 


1130 


265.5 


WSEN 








WSFA 


lkw 


590 


509 


WSIX 


lOkw 


1160 


258.6 


WSJS 


100 


1420 


211.3 


WSM 








WSMB 


500 


570 


526 


WSMK 








WSOC 


100 


1500 200 


WSPA 


100 


1370| 210 


WSPD 


5kw 


1100 


272 7 


WSUI 


100 


1200 


250 


WSUN 








wsvs 


100 


1210 


247.9 


WSYB 








WSYR- 


lkw 


680 


441 


WMAC 


lkw 


500 


536 


WTAD 


250 


880 341 


WTAG 


250 


1010 


297 


WTAM 


500 


1360 


220.6 


WTAQ 


100 


1370 


210 




100 


1210 


247.9 


WTAR 


100 


1370 


219 


WTAW 


100 


1370 


219 


WTAX 


100 


1310 


229 


WTBO 


250 


1020 


294.1 


WTEL 


100 


1200 


2.50 


WTFI 


250 


1 M0 


212.8 


WTIC 


500 


950 


316 




100 


1370 


219 


WTJS 


100 


1500 


200 


WTMJ 


500 


600 


500 




lkw-I.S 






WTNJ 


lkw 


1220 


245.9 


WTOC 








WTRC 


lkw 


1250 


240 


WWAE 








WWJ 


100 


1370 


219 


WWL 


250 


1010 


21*7 










WWNC 


100 


1310 


229 


WWRL 


500 


12Mi 


234.4 


wwsw 


5kw 


830 


3(11 




5kw 


1110 


270 3 


WWVA 








WXYZ 



Location 



Cincinnati, Ohio 

T-Mason 

Grove City, Pa 

A Kent own, Pa 

Fall River. Mass 

Huntington, W. Va... 

Atlanta, Ga 

Chicago. HI 

South Bend. Ind 

Columbus, ( mio 

Montgomery, Ala.. . . 

Springfield. Tenn 

Winston-Sal cm, N. C. 

Nashville, Tenn 

T- Franklin 

New Orleans, \a 

Dayton, Ohio 

Gantor.iu, N. C 

Spartanburg. >. C»... 

Toledo, (>hio 

Iowa City, Iowa 

(See WFLA-WSI N) 

Buffalo. N. Y 

Rutland, Vt 

Syracuse, N. Y 



(Juincy. Ill 

Worcester, Mass 

Cleveland, Ohio. 

T-Breeksviile Village 

Fail Claire. Wis 

T-Twp. of Washington 

Norfolk. Va 

College Station, Tex. 

Springfield, III 

Cumberland, Md 

Philadelphia, Pa 

Athens. (Ja 

Hartford, Conn 

T-Avon 

Jackson. Tenn 

Milwaukee, Wis 

T-Waukesha 

Trenton. N. .1 

Savannah, Ga 

Klkhart. Ind 

Hammond, Ind 

Detroit, Mich 

New Orleans, Ij 

T-Kenner 

Asheville, N. C 

Wood side, N. J 

tfttsburgh, Pa 

T-Wilkinsl.urg 
Wheeling. W. Va. . . . 
Detroit, Mich 



Wave- 



(watts) 


Freq 

iter ) 


length 

(meters) 


500 


1330 


225 6 


lkw-LS 






100 


1310 


229 


250 


1440 


208 3 


250 


1450 


20ti 9 


500 


580 


517 


5kw 


740 


405 


100 


1210 


247.9 


500 


1230 


243 9 


100 


1210 


247.9 


500 


1410 


212 8 


100 


1210 


247.9 


100 


1310 


229 


50kw 


650 


4»)2 


500 


1320 


227.3 


200 


1380 


217.4 


100 


1210 


247.9 


100 


1420. 211.3 


lkw 


1340 


223.9 


500 


88C 


341 


50 


1370 


219 


100 


1500 


200 


250 


570 


526 


500 


1440 


208.3 


500-LS 


580 


517 


50kw 


1070 


280.4 


lkw 


1330 


225.6 


500 


780 


:*85 


500 


1120 


267.9 


100 


1210 


247.9 


100 


1420 


211.3 


100 


1310 


229 


500 


1450 


20ti.9 


50kw 


1060 


283 


100 


1310 


22!) 


lkw 


620 


4M 


2» 2 kw-l,S 






500 


1280 


234.4 


500 


1260 


23S 1 


100-LS 


1310 


229 


100 


1200 


250 


lkw 


920 


320 


lOkw 


S50 


353 


lkw 


570 


526 


100 


1500 


200 


100 


1500 


200 


250-LS 






s 5kw 


1160 


258.6 


lkw 


1240 


241.9 



Call 
Letters 



KGHO 

KGJX 

KGOZ 

KGPA 

KGPB 

KG PC 

KGPD 

KGPE 

KGPG 

KGPH 

KGPI 

KGPJ 

KGPK 

KGPL 

KGPM 

KGPN 

KGPO 

KGPP 

KGPQ 

KGPR 

KGPS 

KGPW 

KGPX 

KGPY 

KGPZ 

KGZA 

KGZB 

KGZC 

KGZO 

KGZE 

KGZF 

KGZG 

KGZH 



POLICE STATIONS (Alphabetically by Call Letters) 



Location 



Des Moines, Iowa 

Pasadena, Calif 

Cedar Rapids. Iowa. . . 

Seattle, Wash 

Minneapolis, Minn 

St. Louis, Mo 

San Francisco. Calif.. . 

Kansas City. Mo 

Vallejo, Calif 

Oklahoma City, Okla 

Omaha. Neb 

Beaumont, Tex 

Sioux City, la 

Los Angeles, Calif 

San Jose, Calif 

Davenport, Iowa 

Tulsa, Okla 

Portland, Ore 

Honolulu, T. H 

Fort Worth, Tex 

Bakersfield, Calif ... 
Salt Lake City, Ctah . 

Denver, Colo 

Shrevcport, La 

Wichita, Kans 

Fresno, Calif 

Houston, Tex 

Topeka, Kans 

San Diego. Calif 

San Antonio, Tex 

Chanute, Kans 

Des Moines, la 

Klamath Fait. Ore.... 



Freq. 


Call 


ike. 


Letters 


1534 


KGZI 


1712 


KGZJ 


2470 


KGZL 


2414 


KGZM 


2416 


KGZN 


1712 


KGZO 


2470 


KGZP 


2422 


KGZQ 


2422 


KGZR 


2450 


KGZS 


2470 


KIDA 


1712 


KSW 


2470 


KVP 


1712 


WBA 


2470 


WBR 


2470 


WCK 


2450 


WDX 


2442 


WEY 


2450 


WKDT | 


1712 


WKDU 


2414 


W MB 


2470 


WMDZ 


2442 


WMJ 


1574 


WMO 


2450 


WMP, 


2414 


WNDA 


1712 


WPDA 


2442 


WPDB 


2430 


WPDC 


2506 


WPDD 


2450 


WPDE 


2470 


WPDF 


2442 


WPDG 



Wichita Falls. Tex. . . . 

Phoenix. Ariz 

^hreveport. La 

•:i Paso. Tex 

Tacoma, Wash 

Santa Barbara, Calif . 

Coffey ville. Kans 

Waco, Tex 

Salem, Ore 

AlcAlester. Okla 

Seattle, Wash 

Berkeley, Calif. . . . 

Dallas, Tex 

Harrisburg, Pa 

Butter. Pa 

Belle Island, Micb.... 

Wyoming, Pa 

Boston, Mass 

I Detroit. Mich 

I Cincinnati, Ohio. 

Reading. Pa 

Indianapolis, Ind 

Buffalo, N. Y 

I Highland Park. Mich.. 
Framingham, Mass.. . . 

' Miami, Fla 

! Tulare. Calif 

I Chicago, III 

Chicago. Ill 

Chicago. Ill 

I-ouisvillc, Ky 

Flint, Mich 

| Youngstown, Ohio 



Freq 


Call 


(kc.) 


Letters 


1712 


WPDH 


2430 


WPDI 


1712 


WPDJ 


2414 


WPDK 


2414 


WPDL 


2414 


WPDM 


2450 


WPDN 


1712 


WPDO 


2442 


WPDP 


2450 


WPDR 


1574 


WPDS 


2422 


WPDT 


1712 


WPDU' 


257 


WPDVj 


257 


WPDW 


2414 


WPDX 


257 


WPDY 




WPDZ 


1574 


WPEA 


1712 


WPEB 


257 


WPEC 


2442 


WPED 


2422 


WPEE 


2414 


WPEF 


1574 


WPEG 


2442 


WPEH 


2414 


WPEI 


1712 


WPEJ 


1712 


WPEK 


1712 


WPEL 


2442 


WPEM 


2442 


WPEP 


2458 


WPEQ 



Location 



Freq 

kc. 



Richmond, Ind.. 244*2 

Columbus, < »hio 2430 

Passaic, N. .1. 2416 

Milwaukee, Wis 2450 

Unsing. Mich 2442 

Dayton, Ohio 2430 

Auburn. N. Y 24.58 

Akron. Ohio 2458 

Philadelphia, Pa 2470 

Rochester, N. Y 2458 

St. Paul. Minn 2416 

Kokomo, li»d 2470 

Httsburgh. Pa 1712 

Charlotte. N. C 24.58 

Washington, I). C 2422 

Detroit. Mich. 2414 

Atlanta. (Ja 2414 

Fort Wayne, Ind 2470 

Syracuse, N. Y 2458 

Grand Rapids, Mich 2442 

Memphis. Tcnn 2470 

Arlington. Mass 171 

Brooklyn. N. Y 2450 

New York, N. Y 24.50 

New York. N. Y 24.50 

Somerville, Mass 1712 

K. Providence, H. i 1712 

Brookline, Mass 1712 

New Orleans, I,a. 2422 

W. Bridgewater, Mass. 1574 

Woonsocket. It 1 2470 

Arlington. Mass 1712 

Baton Rouge, La. . . . j 1.574 



Call 
Letters 



Location 



WPES Saginaw. Mich 

WPET Uxingtoii. Mass 

WPEW Northampton, Mass, 

WPEY Chattanooga, Tenn 

WPEZ Frauiinghani, Mass 

WPFA Newton, Mass 

WPFC Muskegon. Mich 

WPFD Highland Park, III 

WPFE | Reading, Pa 

WPFF Toms River. N. J 

WPFG Jacksonville, Fla 

WPFM Baltimore. Md 

WPFl Columbus, Ga 

WPFJ Hammond, Ind 

WPFK Hackensack. N. J 

WPFL Gary, Ind 

WPFM Birmingham, Ala 

WPFN Fairhaven, Mass 

WPFO Knoxville, Tenn 

WPFP Clarkshurg, W. Va 

WPFQ Swathmore, Pa 

WPFR Johnson City, Tenn 

WPFS j Asheville. N. C 

WPFT Lakeland. Fla 

WPFU Portland, Me 

WPFV Pawtucket. It I 

WPFW Mt. Pleasant, N. Y 

WPFX PalmjBeach. Fla 

WPFY Yonkers. N. Y 

WRDH Cleveland, Ohio 

WRDQ Toledo, Ohio 

WROR Grosse Point Village, Mich 

WRDS Fast Lansing, Mich 



Freq. 
kc 



2442 
1712 
1574 
2470 
1574 
1712 
2442 
2430 
2442 
2430 
2442 
2414 
2414 
1712 
2430 
2470 
2414 
1712 
2470 
2414 
2470 
2470 
2458 
2442 
2422 
2470 
2414 
2442 
2414 
2458 
2470 
2414 
1574 
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the MAINTENANCE of 
CARBON MICROPHONES 

Even the best of carbon microphones has a very definite 
and limited life, especially when subjected to the rough 
• handling usually encountered in broadcasting and sound 

work. Mr. Kahn describes the best rejuvenating methods. 

ALBERT R. KAHN ^ ^ — 



T WAS not so very long ago that microphones were 
treated, quite respectfully and were viewed with not a 
little mystery even by those who used them. However, 
with the increasing use and demand for public address 
equipment the microphone has come to be considered as an 
ordinary piece of equipment, and handled as such, and the 
requirements of microphone service have become increas- 
ingly severe. 

Sound trucks, with their jar and vibration cause premature 
aging. Wobbly speakers' platforms do their part in further- 
ing the microphone repair industry. And the old, ironclad 
rule, "never move a microphone with the current applied" is 
difficult to impress upon public speakers and performers. 

Fortunately, for the sound engineer, the life of a micro- 
phone can be renewed by the replacement of grains, in most 
instances. If the instrument has had long periods of high 
current or been subjected to extremely hard usage, the re- 
placement of buttons and diaphragm is necessary. 

In use, the button current is applied to a double-button 
carbon microphone through a center-tapped microphone in- 
put transformer primary. The current flows from the but- 
tons through the grains to the diaphragm which is at ground 
potential. AVhile operating, the grains are moving con- 
stantly, being actuated by the diaphragm or by the shaking 
of the microphone, itself. This movement of the carbon 
grains causes a microscopic arc which will, in time, burn the 
polish from the surface. The greater the movement and 
the higher the current, the taster the wear. Unless the mi- 
crophone has been used at high values of button current, the 
diaphragm and buttons will not burn in this manner but will 
gather a film of corrosion. All of this tends to reduce the 
sensitivity and output and increases the noise level. It is 
sometimes difficult to get sufficient current through the micro- 
phone and to get the buttons to "balance." 

The method of replacing the grains depends, somewhat, 
upon the design of the instrument Figure 1 illustrates the 



conventional method of constructon. The buttons are held 
in place by a front and back bridge, A and B, both of which 
are removed by taking out the screws holding them to the 
frame. The old carbon is then discarded. Taking extreme 
care not to injure the felt carbon-retaining rings, C and D, 
clean the buttons well with carbon tetrachloride, ether or 
chemically-pure alcohol. Use cotton or a soft cloth for this 
operation to insure freedom from scratching the surfaces. 
In the event that the felts are injured, new ones may be cut 
from a cheap grade of cotton batting if care is taken to get 
the same thickness as the original. 

The diaphragm, E, next gets attention, and is cleaned in 
the same manner as the buttons. Care must be taken not to 
rub through the gold coating in some makes of diaphragms. 

If the buttons are burned or have lost their polish beyond 
use, it is good policy to replace them with new ones. When 
doing this, maintain the original distance between the button 
face ami the diaphragm, as this has a very definite bearing 
on the sensitivity and quality. The retaining felt should 
have no real pressure on the diaphragm but should just touch 
it firmly enough to prevent the grains from dropping out. 

If an examination discloses that the diaphragm is burned, 
dented or otherwise in bad condition, this too, should be 
replaced. As shown in Fig, 1, the outer edge of the dia- 
phragm is clamped by the frame. Stretching-ring G exerts 
a pressure on it and holds it in a stretched position. The 
degree of stretch depends upon the diaphragm material used. 
Steel, which is used in some of the lower-priced instruments 
needs little as the weight of this material helps to damp the 
movement. Duralumin needs more stretching because of 
the lightness and is in the order of three-quarters of its 
elastic limit. In other words, a diaphragm can be over- 
stretched and cause a reduction of the sensitivity, especially 
on the lower register. For one not having access to equip* 

{Continued on page 305) 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 

. OPERATING NOTES • 



R. L. DOUGHERTY 



ELIMINATING 
AUTO-RADIO NOISES 

WITH the lowrr pricing of 
automobile radio sets, and 
the fact that conditions are 
getting more prosperous 
throughout the country, the sale and 
installation of these units is taking a 
big jump. This is everywhere evident 
in the number of queries concerning this 
work, and the amount of noise elimina- 
tion that the writer has been called 
upon to do. As this type of work is 
not new to me, but is to the majority 
of radio men, this article is addressed 
to those who "would like to know" but 
cannot find out. 

The first time that the average radio 
Service Man or technician attempts to 
install an automobile radio set it is a 
case of "imagine my embarrassment" 
when, after the set has been nicely and 
firmly placed, the nice new suppressors 
installed, condensers wired into circuit, 
and possibly an undcr-car aerial con- 
nected that, the motor being turned on, 
there is a faint sound of music subdued 
in a "foreground" of ignition static! It" 
he is the average Service Man, he has 
doubtless been queried countless hun- 
dreds of times about removing static — 
and here he is, after swearing that it is 
not possible, with the prettiest bunch 
of localized static in the world to re- 
move. Oh well, that's what he gets for 
being a "radio master mind." 

Then there is also the fact that the 
newer sets are so greatly advertised as 
being "Installed in less than three- 
quarters of an hour — even by a novice," Blah, and more 
blah! It generally takes more than two to three hours of 
continuous and steady work before the job is fully completed. 
If you don't believe that, here is a positive shop record of 
a professional "auto-radio" man over a period of a week. 

Seventeen cars, thirteen of which were current models, 
one was one year old, a second two years old, and two more 
were three years old but of a make which "doesn't get old 
with the years." In these seventeen cars four different 
makes of radio sets were installed — Philco, KCA. Motorola 
and At water Kent. From actual shop time records with 
every minute of actual work accounted for (no time off for 
smokes or going next door to get additional parts) the aver- 
age time for the seventeen sets was three hours and fifty 
minutes! Furthermore, as a check, fully three-quarters of 
that time was marked down to noise elimination. Also, take 
into consideration the fact that as a specialist, all the 
necessary equipment, wrenches, shielding and all tools neces- 
sary to a neat, speedy and efficient installation were right at 
hand. 

Routine Procedure 

In all cases a set routine should he followed. First and 
foremost the set should be placed on a bench, hooked up and 



PRIZE WINNING 
ARTICLE 

To Mr. R. L Dougherty of 
Neptune, N. J., goes the honor 
of winning the first prize of 
$15.00 in the $50.00 prize con- 
test held recently by Federated 
Purchaser, Inc. By special ar- 
rangement with this company, 
we are please to be able to pub- 
lish this article in its entirety. 
(For further information on the 
elimination of noise in automo- 
tive radio receivers, readers are 
referred to past issues of 
RADIO-CRAFT, and to the very 
complete book, "Automobile 
Radio and Servicing," by Louis 
Martin. — Technical Editor) 




SOLDER. 
' BUILD UP 




Fig. 1 

Details of car radio service 



balanced. This is really important. 
Never under any consideration take a 
new set out of a carton and slap it into 
a car. Go over the set thoroughly. It' 
if it is a superheterodyne of the latest 
make with everything in one case, this 
simply means connecting a suitable 
storage battery, connecting the remote 
controls, and tuning the set. Do not 
attempt to bahnue the set on an outside 
or regulation set aerial. If the set is to 
be installed in a garage or place that is 
fairly well shielded, connect the antenna 
that you are going to use. and supple- 
ment it by laying on top of the antenna 
a length of insulated wire about thirty 
to fifty feet long to increase the pickup 
to normal. If the shop is to specialize 
in installation, it would be a good idea 
to use two plate antennas spaced about 
1/2 -in. apart, one being connected to a 
regulation aerial, and the other to the 
set proper. A ground is not necessary 
and in the shop is not used. Balance 
the set accurately by means of a cali- 
brated oscillator after the fashion of a 
house radio set, and note the noise level 
of the particular set. It is the habit of 
a majority of the newer sets that are 
being built in one unit (with a vibrator- 
type "IV* eliminator) to be very "huzzy" 
sometimes when first hooked up. If 
the set seems to be exceptionally noisy 
in this respect, change it. Otherwise, if 
there is just a slightly noticeable buzz 
it will wear off after breakiug-in of the 
eliminator contact points. 



With car sets using the "dynamotor" 
for furnishing the high "IV there should 
be no ripple at all and the sound of the 
motor itself should be just barely noticeable when you stand 
about two feet from the unit. If there is any ripple at all in 
the speaker when the set is tuned to the frequency of a local 
station — replace the unit. 

Installing the Set 

Select the location for the set, watching that you have 
plenty of room on all sides, and making sure that the remote 
cable from the steering column will reach to where you are 
going to place the set. After the actual installation of the 
set. control, eliminators or batteries and before the antenna 
of the set is connected, put on the suppressors, distributor 
and generator cutout condensers, and with the battery con- 
nected, turn on the set to allow it to warm up. Coil the 
antenna lead from the set around on itself to neutralize 
outside pickup and turn on the motor. Nothing will be 
heard as far as a signal goes but plenty of noise will be 
heard. 

Have a couple of spare condensers handy. One equipped 
with test prods as shown in Fig. 1 is a very handy tool. If 
the noise sounds excessive, this shows that there is a great 
amount of ignition noise getting into the circuit through 
(Continued on page 308) 
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READERS 7 DEPARTMENT 

A department in which the reader may convey his thoughts to other readers. Included 
in this department are letters, kinks, short cuts, and experiments. Send in your ideas. 



BRINGING THE MOUNTAIN TO 
MOHAMMED— 1933 VERSION 

Editor. Hauk >-C it a kt : 

In this (lay and age one has really 
to clarion his services in order to reach 
the consumer. This business of putting 
out a "shingle" and then waiting for 
business to overwhelm you is a thing of 
the past. One very good way to put a 
lew extra dollars in your pockets is to 
fill up the service car with your com- 
plete equipment and start out "house- 
lo-house." 

This scheme has a number of advan- 
tages. One is that the job is done at 
the house and there is no more bother 
with sets around the shop. Of course, 
there will be a few which will have to 
be taken out. In the summer time or 
in warm climates all jobs can be done 
in the car, if you have a large truck 
with a regular service-panel layout. 
Another advantage is that you can get 
the business of the customer (and there 
are lots of them) who does not want 
the set taken away. 

Some idea of the equipment required 
for this method of radio service can be 
had from the following list: 

One service truck or car, set analyzer 
and oscillator; a large assortment of 
parts, such as, power transformers, inter 
and smaller condensers, resistors, vol- 
ume controls, etc.; a complete set of 
tools; dynamic and magnetic speakers; a 
complete set of tubes; a small rug to 
spread on the floor. 

1 think the Service Man will find this 
idea will net him a little extra money 
and will be well worth his time, 

ClakkXI'K K. Swink 
421 tfo. Illinois Ave. 
Villa Park, ill 




vice Man who is 
mobile "radios." 



working with anto- 

Alva H. Clark 
Lin tlct). A\ <\ 



Fig. 2 

A capacity bridge for condenser measurements. 

the corner is to hop into a service truck, 
buzz around the corner, and find out. 
This is a good tip for the fellow with 
enough ambition left to try it. — Editor.) 



(Mr. Swink believes that the way to 
find out whether "prosperity" is around 



A RURAL COMMENT 

Editor, Rauio-Ckaft: 

After all, I see that there are a few 
Service Men left in the country dis- 
tricts. I was beginning to think there 
was A.C. or D.C. power everywhere ex- 
cept here, as all of the radio publica- 
tions have just about quit publishing 
helps for those who have to stick to 
battery-operated sets. If it were not 
for Radio-Oiiait and Short W.nvk Cuakt, 
we would be "out," sure enough. They 
are the tiro best radio magazines on the 
market today — I never miss a ropy of 
either. 

Mr. Robert Rogers in his letter in the 
July, 1933, issue of Uadio-Ckait ex- 
pressed my feelings exactly. 

Thanks to Mr. Ray L. Wonderly, also, 
for his suggestion about changing model 
f>7 At water Kent to use 2 V. tubes. I 
ran up with this problem today and 
expect to try his suggestion. 

June Raiho-Ckai'T is worth many times 
a year's subscription price to the Ser- 



A SMALL LIGHT FOR BIG JOBS 

The peep-hole light shown in Fig. 1, 
is extremely valuable for searching out 
small parts of equipment to be repaired 
or inspected. It enables the repairman 
to thoroughly inspect the bearings, oil 
rings and small parts of motors and 
other equipment without disassembling. 

Installed at the Kast Pittsburgh works 
of the West ingho use Electric and Manu- 
facturing Company, this inexpensive 
miniature spot light was constructed 
from an ordinary fountain pen type 
flashlight. It is attached to a flexible 
cord and arm in a convenient position 
over the bench and is energized with 
a small transformer mounted on the 
wall. As the ordinary extension light 
is rather cumbersome and cannot be 
used for getting into the interior parts 
of small apparatus this trouble light 
has proven itself to be a time saver and 
a valuable addition to the inspection 
bench. When not in use the light may 
be placed in t he receptacle at the end 
of the arm and swung aside until 
needed. 



MEASURING SMALL CAPACITIES 

Very often I have needed some means 
of measuring the capacity of a con- 
denser. However, the usual arrange- 
ments require expensive apparatus that 
I do not possess. Therefore, I evolved 
the circuit shown in Fig. 2. 

The tube and A.F. transformer form 
an oscillating circuit, The resistors Rl 
and R2 are the two parts of an ordinary 
wire-wound potentiometer. CI is a 
{Cimtinmd on />'/.'/< I! 1 5) 




Fig. 1 

A light that is handy for the service bench. 
An A.C. transformer supplies the spot-light 
current. 
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Constructional details for making a *'fly" 



cutter for drilling socket holes. 
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MAJESTIC CHASSIS MODEL 460 6-TUBE A.C. SUPERHETERODYNE 

(The model 460 chassis is used in receiver models 461 and 463. The chassis incorporates new tube types including the G-2A7-S pentagrid 
converter, G-55-S duodiode-triode, and G-2A5 pentode. Also, an exceptionally selective input circuit, delayed A.V.C., line noise filter.) 



The Majestic model 40(> chassis h most 
readily recognized hy the modernistic do- 
signs of the cabinets of models 4<>1 ami 4U»! 
receiver** in which it is incortHirnicd. Tin- 
improved pre-sclcctor circuit results in very 
liiirli inunre attenuation nml greater *tage 
gain, with consequent lowered percentage of 
nojso lor a iriveii output 1 • * v ♦ • I . 

Tube vol lutfo charnef eristbs an- as fol- 
lows : 



Tub- 

VI 
V'J* 

v:: 

V4** 

♦Modulator 



Tilth. 
Vol Is 

4. J 

4 1! 

4. J 

ir».o 
figures 



s.-i :. 
Volts 



Plate 
Volts 

•_><;■> 
•jdn 
<;., 
24:: 

: oscilla- 
•Irs. srj. 



> tubulated 

tor S.-<;. volts, n. ami plate v 
•♦Actual trinili* plate Voltage. This null- 
ing will he much lower if a low- resistance 
voltmeter is used, due to tin 1 drop across 
Ul\. The rectified tt la uu k nt-to-L' round puti-ii- 
tial is : 4 .4M v.. \>x. : lino voltage. 11." v.; 
volume control in uinxiinnm position. 

When aligning tin* receiver circuits, 
manual volume control in must ho in the 
maximum volume position. Supply a 17."» 
k<\ signal! to the grid of V_» ami adjust the 
trimming condensers in shunt to the l.F. 
transformers for maximum output. Kinally. 
set the ::-i:iing condenser to the miuimum- 
enpaoity position ami supply a 1,7'iu kc. 



signal to the input of tin 
the trimming coin leu sers 
put. After the receiver 
th<- sensitivity should he 



receiver ami align 
for maximum out* 

has \ n aliened. 

1*) microvolts or 




The modernistic model 463 



less for tin output signal of Ititi milliwatts 
at :»o% modulation. 

Three coloreo* dots on A mica condenser 
indicates its capacity and the two colored 
dots, its lM*. working voltage. The colors 
have he-en assigned as follows: 0. hlaek : I, 
brown : i\ red : :i, orange : 4. yellow : 
green: <». hlue ; 7. purple; s, gray; white, 

uu condensers luivlng three dots on one 
side and two on the other, the designations 
fire to ho read with the capacity rating ('A 
dots) at the bottom, while on eondriwors 
having all live dots on one side, the designs!' 
lions are to he read with the rapacity rat- 
ing at I he top. 

Ucferring to this code, the tirst color in- 
dicates | In* lirst digit of the rapacity ex- 
pressed in miuf. The second color indicates 
the second digit of the capacity, also ex- 
pressed in iiinif. The third color indicates 
the number of ciphers following the second 
digit of the rapacity. The following ex- 
amples an- given : rod, green and hrown 
dots. L'oO nnnf. : hrown, black and red dots, 
l.noo nnnf. Again referring to the code. 
I be lirst colored dot Indicate* multiples of 
loo V. ami the second one indicates multi- 
ples of Hi V. Kxamplos: orange and green 
dots, :tr»n \\. hlue and black dots. V. 

We wish to call the attention of Service 
Men to a forward step taken by Majestic 
toward the development of a ehtiM*i*'tririHfi 
rotor rwh\ Tentative specifications are as 
follows : 

lllue. yellow tracer — high V. from recUlier 

t tiller input ) ; 
Ued — "IT" plus ; 
i irsiuge — cathode : 
White screen-mid ; 
Hlue -lihimeiit : 
itlack — lllameiit and ground ; 
i ; recti- -m'id return ; 
l: row n — cathode return ; 
Klack, red tracer — control-grid; 
White, red tracer -control-grid t comh'nser) ; 
Orange, black tracer — suppressor-mid; 
Klack. yellow tracer special plate; 
Hlue, red tracer- special screen; 
Yellow — Jill plates ; 
White K.r. — A.V.r. circuits; 
Yellow U.C. — special A.V.r. circuits; 
Itlack and red twisted - pilot lamp. 

t For some time to come there will he 
cases where substitutes will be made for the 
purpose of using up inventory. There may 
nlso he eases which arise where it will he 
impossible to obtain the specific wire when 
needed, in which cast* a substitute will he 
made, /a ftetirritl. huieerer, the ahuve voile 
if ill be Htrietltf adhered to.) 

The A.V.r. circuit incorporated 



model 4<H) chassis follows the modern trend 
of having an improved over-load and A.V.C. 
action, but without I lie customary disad- 
conventional circuits, 
by nlilizhig one diode 
development only, and 
voltage only. It is, 
design an A.K. circuit 
of optimum constants 



hut 

vantages of the more 
Tlits is accomplished 
plate of V4 for A.K. 
the other for A,Ya\ 

therefore, possible to 

and an A.V.r. circuit 



without any sacrifice of tone to aid the other 
as has been the case in previous receivers. 
The result of this design is a much greater 
power output for very weak. ;is well as 
strong, signals and a very constant output 
level over an extremely wide range of sig- 
nal inputs, which effectively overcomes fad- 
ing. The speaker tield tneasttres I.OTu ohms. 

The <J-'_'A7-S pentagrid converter tube. V'J. 
is used for two definite reasons, Kirst. it 
gives a very Hat sensitivity over the band 
covered ami, second, it makes it possible t«> 
control this stage with the A.V.r. voltage. 

The ti-*jAr» pentode is capable of giving 
a la r^e power output with a relatively small 
input signal volt aire. The power handling 
ability of V." is essentially the same as that 
of the t»-r»P with pentode connection. 

The letter S as the last letter on Majes- 
tic tube type numbers indicates that the 
tube is spray-shielded. This shield is 
grounded to the cathode, as shown in the 
schematic circuits. 




461 superheterodyne. 

OYNAMIC 

REPRODUCER. 

VOICE COH. 
HUM>0UC« COIL 



IP • 1 75 KC 




♦ 34 / 

0wm5 



0hm3 
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COLONIAL MODELS 250, 279, AND 300 5-TUBE A.C.-D.C. SUPERHETERODYNES 

(Two chasses, types I28A and I28B, cover these three receivers. The following features are incorporated in both chasses: a voltage- 
doubler rectifier connection; uses types 6A7 and 6B7 tubes as oscillator and first-detector, and I.F. and A.V.C., respectively; A.V.C.) 

Numerous features in the Colonial model* 
2.V), 27n. ;ind Knu i i) lustra led ; tin- case is 
molded hakelitci receivers, make the tochni. 
cal data com-crning them of exceptional in- 
terest to the Service Man. 

An .\.<\-lU*. switch. Sw. t. controls the 
circuit for best operation under the condi- 
tion* of power line voltngc plate supply in 
t lie IU*. position, and the increased voltage 
obtained from a "voltage riouhlcr" circuit 
in the \X\ position. Item use tin* o'.\7 tube 
is used as a co ml ii nation oscillator and tirst 
detec tor, and tho IJJI7 as an .\.\ .<'. and I.K. 
amplifier, the receiver is equivalent to a set 
using seven tuhes. The U.K. coils are spe- 
cial, litz-wound units having an except ion- 
aily h i^'li <> factor and low K. The dial is 
ea HI nated in ke. The power cord incorpo- 
rates resistor Itti. The reproducer tield coil 
also functions as the only choke coil in the 
filter system. Tube operating voltage and 
current characteristics are given helow. 
The field coil potential is 70 V, Measure, 
nients were made with ji r»tm V.. high-resist- 
ance meter: line voltage. 11K V.. A.C. : set 
detuned, and speaker field "hot/* rare 
slum hi he used when taking readings wiih 
a set analyzer as the capacity of the cables 
may cause circuits to oscillate, resulting in 
erratic readings. (Tsually. touching the 
grid or plate will stop oscillation.) 
Till to 
Type 
VI 




v:: 

V4 

vr>** 

•Indicates 



t'.-li. 


s.-<;. 


Plate 


s.-< 


Plate 


Volts 


Volts 


Volts 


Ma. 


Ma. 


7* 


oo 


lin 


0.2 


0.4 


— l.o 




."id 




0.1 


— in* 


1 L'U 


inn 


5.0 


20 
•> 










4U 



high resistance 



♦•<;rid No. 1. 5 V. ; No. 2, 10.1V. ; New. o 
and ."i, .v» V.: No, 4. 1 V. Current figures: 
grid No. 2, ].:■ ma.: Nos. :S and 5. 1.2 ma. 

The negative voltage drop arross K2 and 
UV> is applied to the control-grid of VI ; the 
negative voltage drop across K-'S is applied 
to the control-grid of V2. Residual Idas for 
VI is furnished by ICi ; and for V2. by 114. 

The A.V.C. action can be rendered Inop* 
era five when peaking the I.K. transformers 
by unsoldering one side of C. which is 
mounted acros« the socket of V2. Trimmers 
CI to C4 are accessible from the front of 
the chassis. 

Ueceivers which urc lubber stamped 12SA 



on the chassis are wired as shown in the 
indieaied circuit below: •■II" chasses arc 
wired as per the other diagram, below. 

All metal parts of the chassis, including 
Sw. 1, are at high potential to ground. 
Therefore, do nut ground the chassis; also, 
do not touch the chassis while the power 
COi'd is plugged into the power outlet. 

The loudspeaker may he removed for re- 
placement by taking off the V2 tube shield 
and removing the three speaker mounting 
screws. lie certain that the speaker leads 
color code is followed. Incorrect connection 
ot the bads will cause the hum voltage in 
the hum-buck coil to cause an increase in 
the audio hum level instead of cancelling it. 

Referring to the diagram of clnissis 1 2sA 
it will be noted that in the .\.C. position of 
Sw. 1. the rectitier filament and cathode A 2 
differ in voltage by the maximum voltage 
output of the voltage doublet - circuit. This 
condition has been corrected in the circuit 
shown for chassis li'SB. where the mnxl- 
muiu potential difference between the fila- 
ment and tlie maximum-voltage cathode has 
been reduced to the line potential. 

In both circuits, first-section plate A' ami 
condenser <\"» are inoperative in the lM". 
position of switch Sw. 1. However, the sec- 
ond section. IU, 1S-. of rectifier V." has been 
rewired so that instead of passing the total 
current required by the set (including the 
current for the Held coil) with the rectifier 
section in the negative leg of the high-volt- 
age circuit las shown in the circuit of 
elmssis 12K.\i it is in the positive leg. as 
shown in the circuit of chassis 12SP*. ( In- 
stant a neons polarities of the power line are 
shown in parentheses.) 
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THE BEGINNER'S "UNIT CHASSIS" 

CRYSTAL AND 2 -TUBE RADIO SET 



Previous "Beginner's" articles in RADIO-CRAFT have been 
devoted almost exclusively to the design of "bread-board" 
radio receivers. In the following article the author dis- 
cusses further the "chassis-type" design which more closely 
follows standard radio set construction. One more tube has 
been added to the chassis described last month. 



PART !! 



FRANCIS R. HARRIS 



CHASSIS construction is universally used in modern 
radio apparatus for a number of very good reasons. 
In the first place shielding is necessary in any receiver 
with more than one stage of R.F. amplification, especi- 
ally with modern high-gain tubes. This shielding, to be effec- 
tive, must be thick, at least one-sixteenth inch; material of 
this thickness has considerable mechanical strength, hence 
its use as a base on which to mount all the apparatus. 
Furthermore, chassis construction allows of placing units 
which are wired together one over the other and makes 
possible a compact construction while at the same time 
sacrificing nothing electrically, in fact in many cases a 
distinct gain is secured through the use of short, direct leads. 
In other words, chassis construction is lighter, stronger, 
electrically superior, more compact and gives a more work- 
manlike appearauce to the job on which it is used. 

In spite of these obvious advantages it is very seldom that 
one finds a beginner in radio work using this type of con- 
struction; probably because he has the mistaken idea that 
it is expensive and difficult — mistaken because, while both 
thoughts are true to a certain extent, expense and difficulty 
can both be minimized by proper design such as has been 
employed in laying out the beginner's chassis described below 
and in last month's issue. 

Some years ago there was available on the open market 
a unit chassis so constructed that a large number of experi- 
mental circuits could be wired up without changing the me- 
chanical layout. Somewhat the same idea has been followed 
in laying out this series. 

The chassis described last month, for instance, is used 
(with only slight changes in the wiring) again this time 



with the addition of a second unit practically identical; the 
schematic circuit is Fig. 1. These chasses, and others like 
them, will be used in future layouts for all kinds of circuits. 
Expense, therefore, due to the fact that the same material 
is used over and over again, will be very slight. 

As for difficulty, that is largely a matter of getting used 
to the idea of working metals and of getting the "feel" of 
handling them. Most of us have worked with wood a great 
deal, we had manual training in grade school, it is a familiar 
(Continual on page 312) 




* connection to chassis 



Fig. 1 

Schematic circuit of the crystal and 2-tube receiver. 




Fig. A 

The front view of the receiver showing the two 
Panels blocked together as a complete unit. The 
beginner's "unit chassis" Crystal and 1-tube 
radio set described in the preceding issue of 
RADIO-CRAFT is the panel shown at the ex- 
treme right. 



Fig. B 

The rear view of the two chasses. 



Fig. C 

The underside view, disclosing the wiring. 
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The Best NEWS of the Year 



Your Copy 



is Ready! 



Every man connected in 
any way with the boom- 
ing auto-radio business 
will want a copy of this 
book immediately. It is 
devoted exclusively to 
a u to - radio service 
"dope," in complete, 
understandable form. 
The OFFICIAL 
AUTO-RADIO SERV- 
ICE MANUAL con- 
tains schematic dia- 
grams, chassis lay- 
outs, mounting in- 
structions, and trou- 
ble-shooting hints on 
all 1933 and many 
older model auto- 
radio receivers. This 
Manual contains a 
"gold-mine" of in- 
formation. 

Over 200 Pages 

Ove r 500 

Illustrations 



9x12 Inches 

Flexible, Loose- 
Leaf Cover 





Order Your Copy Today! 



You have the opportunity to eet your copy of 
the 1933 OFFICIAL AUTO-KADlO SERVICE 
MANUAL from the first printing of which we 
have copies on hand. The Auto-Radio Service 
Manuals are selling so quickly that already an- 
other print order has been authorized. We urce 
you to JTet your copy now so that it will not be 
necis>:iry for you to l>e without . copy of this 
manual. 




PREPAID 



GERNSBACK PUBLICATIONS, Inc. 



96-98 Park Place 



New York, N. Y. 



MAIL THIS COUPON TODAY! 



CI KKNRHACK Prm.ICWTION*. I nc . RC-ll 
W *>S I'aik I'lm v. N>u Yu-ft. \. Y. 

Entitled >- cU will find in.v remittance of $2.M> for which plia e end 
i»< one U»p> i.r Tire Utti UKKh'ML Al 'TO- ItAftm tftiKVICK 
MANUAL. isend remit tam e hi think ©r money order. KvSlSter 
letter if it contains ruMi ur tuir*a«y.) 



City... 
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RADIO-CRAFT'S INFORMATION BUREAU 

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules.: 



Furnish sufficient information, and draw a careful diagram when 
needed, to explain your meaning; use only one side of the paper. 
List each question. 

Those questions which are found to represent the greatest general 
interest will be published here, to the extent that space permits. 
At least five weeks must elapse between the receipt of a question 



and the appearance of its answer here. 

Replies, magazines, etc.* cannot be sent C. 0. O. 

Inquiries can be answered by mail only when accompanied by 
25 cents (stamps) for each separate question; answers are subject 
to subsequent publication, if considered of exceptional general 
interest. 

Other inquiries must be marked "For Publication." 



ELEVATOR LEVEL CONTROL 

(221) Mr. Harbier i'hase, Miamisburg, 
Onio. 

UJ.) How are photoelectric colls used to 
bring an elevator to a stop exactly at the 
floor level? 

(A) The following information in connec- 
tion with the Wcstingtiouse Klcctrh- Klcvator 
Company's installation in the lit'A building 
at Rockefeller Outer discloses the system 
used in photoelectric levelling of eh-vutors. 

The arrangement of the mechanism is 
shown in Fig. tJUU 1 A, The three respective 
positions which tiie apparatus may assume 
during the leveling of a car are shown in 
Fur. ga^n?. 

A smalt automobile headlight bulb is 
mounted upon a control panel mi the side 
of the car. An **np'* contndliug photo- 
electric tithe is mounted ,1 ins. from, and on 
n horizontal line with the tight bulb. A 
*Mn\vn" hnlb is mounted in a similar position 
on the opposite side. When the rays nf light 
fall upon the "up" tube, the usual amptitier 
circuit is put into operation and the cur 
move* upward: when they fall upon the 
**duwn" tube, the car descends. 

Metal vanes fastened to the walls of the 
shaft, shown in Fig. gil-l A and It, control 
the iuovennnit of the elevator. They allow 
the tight rays to fall upon only one of the 
two light-sensitive tubes as the car slows 
dmvn, and completely intercept the rays 
when the car reaches the correct th»or level. 

The photoelectric control dues not begin 
to fund hut until the car, slowing down for 
a stop, enters the zone of the metal vanes. 
If the car is descending, the upper vane, en- 
countered first, prevents the I icl it rays from 
fn tlinir upon the 44 up" controlling tube." When 
the car, still slowing down, reaches the lower 
vane, the "down" tube is cut off and the car 
immediately stops. The control w.n'ks in a 
similar wanner in stopping an ascending car. 



"THE NEW 'TREASURE' FINDER"— 
CORRECTIONS 

(222) Mr. \V, IT, 1 hi vis, Springdalo, Ark. 

I'M I have built the "treasure" tinder 
described by Mr. K. Franklin Sarver in the 
July, I it:::: issue of J Unto -i'uaft, but 1 have 

I ti tinable to get tlie circuit in oscillate. 

Please advice, what may be the trouble. 

I A.) We have received so many hundreds 
of inquiries concerning the metal locator de- 
veloped by Mr. Sarver that we have asked 
him to pr-pare for the readers of Uaiuo- 
Ci:.\ft a series of comments con cent in g th^ 
most likely troubles the constructor may 
encounter jn building this sensitive instru- 
ment. The information furnished to us by 
Mr, Sar\er is as follows. 

Lack id' appreeiat Ion, on the part of build- 
ers of the heterodyne metal locator, nf the 
precision required in constructing apparatus 
of this nature, is the foremost "fault,*' if 
we may call It such, in operation of the 
device, 

The writer 1ms added a midget variable 
condenser to the tun in? system of the monitor 
in order in secure smoother action in con- 
trolling the bent note, the monitor tuning 
en parity now consists of a cotnprrssion-type 
mica condenser of JCft nnnf. maximum capa- 
city, plus tin* mi d^et varinbte condenser. 

<>ne of the headphones has been removed 
and an impedance of enual value has been 
substituted in the instrument, so that one 
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Fig. Q. 221A 
P. E. celt control of elevators. 
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Fig. Q. 221 B 
control the exciter tamp rays. 



oar of the operator might be left free to hear 
other sounds in the surrounding territory. 

<;<iod results are not obtained If the moni- 
tor bents against the fun da mental frequency 
of the floating oscillator. With the instru- 
ment I am using, the monitor beats against 
the sixth harmonic of the floating oscillator, 
this note being much softer and easier to 
listen to: also, a greater frequency change 
is caused by the given change of inductance. 

The chief trouble that tin; writer experi- 
ences seems to be in a slight drifting of the 
monitor which makes an adjustment necessary 
nliout every seven minutes; experiments are 
under way to prevent this drift. However, 
the latest "record" achieved by the writer 
with the apparatus described was the locn- 
Hon of a gold watch at a distance of about 
40 inches. 



In order to obtain correct bias in the tul»e 
circuits, it is essential that four dry cells 
be used in order to obtain a 6* V. filament 
supply. However, some constructors have 
failed to follow the directions which call for 
the use of three, type 0-.**0 ft lament ballast 
resistors — result, a complete set of burned 
out tubes. l>o not try to eliminate these re* 
sis tors by reducing the til anient lmttery volt- 
age through the use of a fewer number nf 

celts. 

The nietitt box should be as solid as pos* 
slide : tin' writer recommends 3/K*-in. alum* 
itiutii with tin' edges solidly bonded. In faet k 
it was essential to put ply-wood on the sides 
of the locator illustrated in the article since 
the case of that particular instrument was 
made of copper which sprang slightly ami 
caused a change in wavelength as its rela- 
tions to the detector coil varied. The joints 
of the copper can were welded in order lo 
make a water tight container. 

Further points of vital interest in the 
construction and operation of the metal lo- 
cator described in the ,Tulj\ 11>33 issue of 
It.uuo-i'itAKT are the following: 

(1) He very careful to do a tteat wirlnff 
job, soldering every joitit perfectly and lac- 
ing every wire down tightly in position. 
T*se only stranded, rubber-covered hook-up 
wire: be sun' the wire is well tinned. I>o 
not try to use single-conductor wire, 

(2) T'se alt the precautions customarily 
used in wiring high-gain superheterodyne 
radio receivers against undesirable radio fre- 
quency coupling, 

to) You will note a discrepancy in I he 
illustrations used in the original story; one 
illustration. Fig. 2, shows the monitor oscil- 
lator coll mounted in the floating oscillator 
shield box; this is not correct as the monitor 
oscillator coil attixt be mounted in the moni- 
tor shield lyox together with its tuning con- 
denser and associated parts as shown in 
l-*Ig. 1. 

(4) The use of brass strips to mount the 
coils L1, L2. as shown, is not a recommended 
practice as the added capacity caused by tin? 
proximity of the brass to the windings may 
seriously affect the tuning and energy radia- 
tion of the tloating oscillator. A better 
method is to place a block of wood against 
tin' end of the cabinet where the coil mounts 
In such a manner that the coil Is held about 
2 Ins, away from the metal box; and io 
position, by leather straps. 

("»> The copper screen shield around LI, 
1,2. is a narrow strip, t-in, wide, and is placed 
on the outside of the coil form. The instru- 
ment is somewhat more sensitive and has 
more penetrating power without this shield. 
Without the shield, however, the instrument 
is more "tricky** in Its operation. The author 
was able to handle the instrument nicely 
without this screen shield after about two 
weeks Held practice and made the most suc- 
cessful deep locations without It, 

Hi) Severn! builders tuive written to the 
author stating that the instrument does not 
oscillate. This may be due to one or more 
reasons. Try reversing the leads on the 
monitor tickler coil J A ; this oscillator is 
nothing more than tiie old familiar regenera- 
tive detector operating nt the point of sus- 
tained oscillation. Place a short piece of 
copper wire attached to the plate of VI, 
near a radio set antenna and tune the radio 
set until a beat note is heard from the 
monitor in the radio speaker: if a whistle 
is heard from the radio set. reset the monitor 
tuning condenser and try again. Do this 
{Continued on page 313) 
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A NEW OSCILLATOR 

(Continued from page 207) 

If the A.F. circuit is function in;: from that 
point on, Hit- 1,000 cycle note will be heard 
in I he speak* 'i*. 

For I.l-'. amplifier tests the oscillator should 
he set to tin* correct fnujucucy ami the tost 

h'SHl ininirfH'(l tu tin- ^riil of 1 lie tilst -ilctec* 

tor. In some receivers, ihic to t nature of 
the .\.V.«\ circuit, it nisi v he necessary 1<> 
connect si rninl' iis'-r of aliont .nl-iiif. between 
the test lesul and the jifid tu prevent shorting 
of tin- liisis circuit. 

With tin- ahovc connection, it may be found 
thiit tin' signal cannot 1»' hoard or ilotcctcil 
with tin- i-ord in tin- L»»W jack. If so. it in- 
dicate* that ilic receiver circuits arc hsidlv 
out of alignment and tin- 111*111 jack should 
he used until tin- alignment is sufficiently 
jrood to allow lu-arin^ or seeing an indication 
of the signal with the lim* tip in tho t,U\V 
jack and the IU\ output control sot at inaxi- 
niiiii]. As tho various trimmers arc luonjrht 
to the point of resonance, tho K.F. out|nit 
control should he retarded, always nsitu: the 
lowest value of oscillator output that will 
give a satisfactory rosonaiico indioatioii. 

For K.F. alignment, tho line cord should he 
connoctod to the antenna post through a con- 
denser to simulate an antenna. The receiver 
manufacturer's hullotiu should ho consulted 
as to the correct size of condenser to use: or. 
in the ahsonce of this information, u 2.Mi 
mtlif- unit is sn^rosted for use with standard 
broadcast receiver* ami loo nunf. with auto- 
rndio receivers. Tlie same general procedure 
is followed in making this test that was used 
in making tho 1,F. tost. usin>: always the 
minimum possible setting of the K.F. output 
control. 

The dial at tho lower left-hand side of tin 
panel is calibrated in kc. off resonance. In 
otln-r words, with the solcclur dial set a I 
17."i kc and the selectivity dial set at O, the 
frcipieiicy emitted hy tho oscillator is exactly 
175 kc. and the selectivity dial set at 0, the 
to the loft 1<> divisions, the frequency will lie 
17.*» minus 10, or Hi." kc. In the same way. 
if the selectivity dial is turned to the right 
— say fi divisions — tho frequency will he 17H 
plux. or 1NII kc. The same action of the se- 
lectivity dial oMains at all settings of the 
selector dial. Thin unique feature permit* 
the tcxtiny of the receiver for bchrtiritit. 

Many receivers are arranged in such man 
nor that it is possible to staler or distort 
the selectivity curve very easily in the course 
of what .seems to he a normal alignment. 
I This is •'lint top" resonance, as contrasted 
with "peak" response. — Terh a icnl Editor) 
This can easily ho detected, by alijrniuu' the 
I.F. unit at. for- example. i7."» kc and then 
shifting the frequency equal amounts to either 
side of the re* lie- | »- -: i K . and in»tiuu' wheth- 
er the falling • *IT in response is equal on both 
sides of the reStillniieo curve, as anted in tile 
output device. In addition, the selectivity 
dial can tie use 1 for obi a i mug some of the 
lr«s-n<«'d iuterm.iliaie frequencies if thoy nit- 
wit bin ten kc, of the standard freqiicnoica. 
l-'or example, ih ■ 1 Vi kc. \t-<\ frequency can 
be obtained by -etiini: the dial at 17~i and 
the selectivity dial at plus 10 kc. 

Hsjtiritft tcM* also may bo made with 
this unit as the U.K. output attenuator i** an 
accurately emu ollablo i h<i rimu'ii ■ and the 
operator will I ■ i d it possible to make notes* 
on tho re*.]ion*.e of receivers ill terms of the 
setting of ihc attenuator. This moans that 
if the setting of the 15. F. output control neces- 
sary to give a certain output from the re. 
coivcr is record* d. Ho se values uiay be used 
for comparison « i the sensitivity of the same 
receiver, or one <if the -a me type, at a future 
date. Accumulation of data of this type is 
of great value to the Service Man. for its use 
makes it possild.- |o ascertain the condition 
fif a receiver »* it i* received from the eu<* 
tinner. The use of a reference point is also 
of great value in ihe replacement of tubes in 
a receiver. Naturally, the tubes that permit 
the greatest output for the least value of in* 
put are the most suited for operation in that 
particular receiver. 

MI of the m)€' ifirf! frequencies! of thin »&- 
liltntor ore rir/t in harm nines and provide a 
convenient means of checking and calibrating 
short-wave receivers. This is particularly 
{Continual on patfC i>00) 
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BSOLESCENCE WORRIES ARE ENDED 

wit/i this new test equipment 

Here is new test equipment that will never gather cobwebs because of 
ohsolescence; never cost you real money in order to keep it up-to-date* 
The reasons are obvious: 

The Weston Model 665 Selective Analyzer contains all the necessary 
voltage, current and resistance ranges. Separate Socket Selectors are 
provided to accommodate all 4, 5, 6 and 7 protig tubes. You merely 
attach the proper Socket Selector to the Analyzer, and insert the plug 
itito the tube socket of the radio set. Then, by plugging into the 
|>roper jacks, voltage, current atid resistance may be read in any part 
of the entire network leading to the tithe socket. A'eie tube bases 
merely mean a new, inexpensive Socket Selector. 

The Weston Model 671 Tithe Checker is a real tube merchandiser* 
It ;diows good tubes as "0001)", and is beautifully finished in three 
distinct tones of brown. Provides for testing all present tithes; and 
lias seven spare t-ockets which can lie quickly wired in to test some 
fifty»odd additional tubes when and if offered. AH reference to or 
knowledge of tuhe characteristics is avoided. (Juick and accurate indi- 
cation is obtained hy simply following the few concise steps on the 
tuhe limit chart. Other features make it the outstanding value today. 

Weston Model 666 Socket Selectors can he used with any and all 
makes of Analyzers. Your present Analyzer can he hrought up*to*date, 
and kept that way, with these simple, inexpensive units. 

These and olber Weston Radio Instruments are illustrated and described in 
the new hullctin HA. Send the coupon today, and receive your copy... WeMon 
Electrical Instrument Corporation, 599 Frelinghuysen Avenue, Newark, N.J. 



\ 7 ESTON , 

Kadio Instruments 



Wkston Elixtricai. Instrimknt Corporwion, 
599 Freltnghuysen Avenue, Newark, New Jers-ey 

PIea.se send circular It A ruin tuning full information ot i Wotoii Radio Instruments. 
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AERIAL 



FILTERIZERS 



TO mj>D£ m*£ 
UaQ-iN 




have helped thousands of radio listeners to obtain noise-free radio reception 
in locations where radio noise made even the best of sets useless. This re- 
markable product of the acknowledged authority on radio noise — the TOBE 
DEUTSCHMANN CORPORATION— guarantees satisfaction and real 
profits for you. Do not accept imitations or substitutes — insist on genuine 
TOBE FILTERIZERS, made by the one organization that has specialized 
in noise elimination and whose products are recommended by leading manu- 
facturers throughout the nation. 

We stock the complete line of TOBE FILTERIZERS and FILTERETTES, 
and are now the noise headquarters for the eastern United States. Send us 
all your noise questions and our noise experts 
working with Tobe interference engineers 
will tell you just how to stop the noise and 
make a profitable Filterette or Filterizer 
sale. 



WATE* PlfC CjftOUKD 



Eastern Headquarters 
for Tobe Filterette Division 

WHOLESALE RADIO SERVICE COMPANY, Inc. 




100 SIXTH AVENUE 



NEW YORK, N. Y. 



NEW TUBES 



(Continued from paye 2G7) 
chassis spuce requirements. 

Resembling In both function and opera t inn. 
the 2A7 tun] OA 7 described in the July 1 !>:;:'. 
issue of II.uuo-i'rt.uT. the 1A0 is subject P> 
the same general operalinir requirements as 
those applying In oilier pent a grid converters. 

The following operating conditions may he 
taken as typicaL for two plate voltages. 



07.-~ 



Plate voltage l: 

Screen-grid Volt- 
aire (grids 
Now. -*i and n » 

Anode-grid (grid 
No. 2> 

l" u n t r o I -grid 

Mi rid No. 4) 

Mse.-grid Hi rid 
No. 1) resis- 
tor 

Pinto current 
Si reeii-grid cur- 
rent 

A node-grid cur- 
rent 

i l.-cillalor-g rid 

current 
Tul :i 1 ra thode 

current 
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Filament \ ol t - 

n«e 

Filament cur- 
rent 

t*oii\ersion con- 
ilurtnuee 27 

Conversion con- 
ductance at 
— 22.5 volts 
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employing the I A' 

are no unusual featur 
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*H<o iiticrondios 



-I mit-ronihos 
superhei erodyne receiver 
is convent iona I, There 
which must he taken 



into consideration. The ll.F, input circuit, 
the FF. I ra n s formers and the gang-tuning 
condensers are designed in the usual manner. 



However, in designing oscillator coils for the 
I AO. the coupling between I he oscillator grid 
coil and plate coil may he >llghtly greater 
than that commonly used with triiale oscil- 
lators. 

In the il hi st nit ion at the top of Fig. 1 are 
shown three standard metluals; A k It. F, for 
const rue I i ru; the oscillator coils. Faeh of the 
three coils shown has an M/l. ralio (the mu- 
tual inductance, 51, between the oscillator 
amide-tuning coil. 1/2. and the oscillator 
grid-tuning coil. LI. to the inductance. L, of 
the oscillator grid-tuning coil, 1*1 ) which will 
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Fin- 1 

Circuit and pail details for the 1A6 tube. 



give silt is factory operation of the 1 AO. The 
coils are suitable for use with an I.F. of 17"> 
kr. in a broadcast -band set. The use of other 
intermediate frequencies will necessitate 
changes in the inductance of the coils. Usu- 
ally ndls which are suitable for the 2A7 or 
OA 7 will he satisfactory for this tube. 

The oscillator anode-grid voltage must not 
exceed i:»r» V. If the oscillator anode-grid 
supplied from a plate voltage source of more 
than i;S." V.. a voltage dropping resistor iniud 
he used. With ISO V. plate supply, a 2<U>0(> 
ohm vol ta ire dropping resistor in series with 
the oscillator anode-grid, and shunted by an 
o.l-mf, condenser, will reduce the voltage to 
a permissible value. 

En general, decreasing the voltage on grids 
Xns. a and ."i from 07.5 V. will decrease the 
gain. The screen-grid voltage must, however, 

never exc 1 07.-" V. under any conditions of 

opera lion. The optimum value fo screen-grid 
voltaire is dependent on the other electrode 
voltages and on the circuit constants. Thus, 
all currents will increase with increasing 
screen-grid Voltaire. A reduction in the os- 
cillator grid-leak resistance increases the pain 
ami at the same time, (lie currents. And. an 
increase in the M/L ratio of the oscillator 
coil operates in the same way. 

The total cathode current in the 1 AG should 
never exceed o ma. Varying operating condi- 
tions to raise the cathode current above 0.2 
ma., as shown in the circuit, in Fig. t k for 
typical operathnr conditions, usually will not 
increase lie- gain appreciably. FonscMpieutly, 
more satisfactory operation of the 1A0 is ob- 
tained with approximately 0 ma. cathode cur- 
rent, since hitthi'f raluc* t<'n»f to xhtn'tat the 
lifr of the tuhv. 

In the lower part of Fig. 1 are shown, left, 
the socket connections, and, at rigid, the tube 
elements of the 1A0. A tf ea thode effect" ex- 
ists between C2 and iVA, This is the ''virtual 
cathode" described, and illustrated in Fig. 3F t 
in (he .Inly issue of It.\i> to-Fit aft previously 
mentioned, 

Referring again to the schematic circuit in 
Fig. 1, the gauged condenser Fl and C2 are 
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standard sipnni- nrul o*elll:iior-fn><|Ui*riry Min- 
ing milts, resju-rtivi'l.v, 

('unoYiisor a ' *i*;m J<1 i mr" unit, is iimi tv- 
(jliilvri if I'ofiuYnser is "sIi»|mhI." t%m- 
oV risers CM nml an* the- usual !.F. trim- 
iiM-rs, with a iiiiriiiu um capacity of ."»!> iiimf,, 
as stated helow, 

('omplHc shicldUm is essential to pn'vrnl 
intrrstatfo fciMThiick. Tin- filament voliiitfi' 
voltage should never lie permit ted to exceed 
1M"» V. 

Tin' bias voltage applied |o grid 4 can In* 
varied uver relul ivel.v wide limits to nmtro 
the translation gain of the tube. For ex- 
ample, with <i7.."» volts on the screen tNo. 
and No. .">, tin* Idas vnltutre may he varied 
from -3 to plate current rut-off tapproxi* 
inn t «'ly — -~* volts i. With lower screen volt* 
n«»*s, the <-nt«otf point U proportionally lesH. 
Tin* extended rut-off feature of the 1A<> in 
combination with the similsir ehurnci eristics 
of super-eon trol tulie^ ean U> utilized advan* 
tat: n ously to adjust receiver sensitivity. 

Since, the rapacity between jzrid No. I and 
plate is in a parallel path with the capacity 
and inductance of the plate load. IM, it is im- 
portant to use a load en parity. «N. of suf- 
lirient size to limit the magnitude >d* the U.r\ 
voltaic Im lit up ncrn>s the load, if this is 
not done. K.F. voltage feed -bark will occur be- 
tween plate and grid X<». A h» produce degen- 
erative elTerts. Kor this reason, the size of 
the load condenser in the plate circuit should 
be not less than .V> mmf. 

«\niverter circuits employing the 1Afi may 
ensily Im» designed to have a translation gain 
of approximately 40. The typical schematic 
circuit shown in Fig. 1 provides exceptionally 
uniform oscillator output over the entire grid- 
bias range. 

The 6C6 

Another new tube is the triple-grid- 
amplilier and detector: it is an efficient U.K. 
pentode having a sharp cut-off. It is similar 
t" the type o7. except for the heater rating. 
This tube is recommended for use as n de- 
tector, or as a second-deteotor-oscillator in 
superheterodyne receivers; also as a control 
tube and as an A.K. atnpUller with resistance 
coupling. 

Typical operating characteristics for this 
tube as a class A amplifier are as follows: 
Heater voltage *\.:\ V. 

Plate voltage 2."0 V. 

Screen voltage ion V. 

ilr'u] voltage (for cathode 
cut-oft"') 7 V. 

(iiid voltnge — :\ V. 

Plate current 'J. ma. 

Screen current 0.r»-mn. 
Plate resistance 1.5 megohms 

Amplification factor l r.oo (min.) 

As a biased detector, the CCG has these 
characteristics : 

ilea tor voltage fl.S V. 

Plate voltage 2."0 V. 

Screen voltage 10U V. 

<Jrid voltage 0 V. 

Plate current 0.1 -ma. 

Plate load. 0.2o-rnegohin or a r.oo by. choke 
shunted by an ".iM-mo^olitn resistor for re- 
sistance load; the plate voltage will be the 
plate supply voltage minus the voltage drop 
in the load, dependiuu on the plate current. 

The 6D6 

Then there is the new *J1>0, a triple-grid 
variahle-mn amplifier: it U n remote cut-otf 
tube, otherwise similar to the dt'ei. It is de- 
signed for U.K. and I. P. amplification, or for 
use as a lirst -detector in superheterodyne re- 
ceivers. In this latter service, the transla- 
tion gain is low r than that obtained from 
the til Mi. but A.Vi'. potentials may be applied 
to this tube to secure increased range of con- 
trol. Kxrcpt for the heater ratimr this tube 
i.« <imilar in operation and characteristics to 
the ."ft tube. 

Txpical operating conditions for the GLHi 
are -riven below. 

Neater voltage Ct.'.j V. 

Plate voltage L\-,o v. 

Screen voltage ion V. 

tJrid voltage — ;j y. 

Plate current s.2 ma. 

Screen current 2 ma. 

Plate resistance O.S megohm 

Amplification factor 12S0 
Mutual conductance iooo injcrnmhos 




THE 
PHILCO 
SET TESTER 

uses the Westinghouse Universal Instrument 



THE instrument used in the Philco 
"All-Purpose" Set Tester Is a stand- 
ard Westinghouse universal Rectox mil- 
liammeter. 

This instrument provides, by the use of 
shunts and resistors: 

5 a-c. voltmeter scales — 0-10, 0-20, 

0-100, 0-200, and 0-1000 volts. 
5 d-c. voltmeter scales, in the same 

ranges as for a-c. 
3 d-c. mil liammeter scales — 0-0.5, 
0-1, and 0-100 milliamperes. 

Westinghouse 

Quality workmanship 
guarantees every Westinghouse product 



3 ohmmeter scales— 0- 1 500, 0-150,- 
000, and 0-1,500,000 ohms. 

5 a-c. output scales. 

The instrument is flush-mounting, in 
a molded case 3}^ inches in diameter, 
and 2V$ inches deep. D-c. scales are 
black and a-c. scales are red, for quick 
identification. When used as a voltmeter, 
the sensitivity is 2000 ohms per volt. Ac- 
curacy is within 2 per cent. 

Send the coupon today for more com- 
plete data and prices on this instrument. 



SEND FOR INFORMATION 

Westinghouse Electric & Mfjc. Company 
Dept. 108, Room 2-N— East PictsburRh. Pa. 
Gentlemen: Please send me information on: 

Philco Set Tester. 
U Universal Kectox Instruments. 

Same 

Address T 797 1 1 

City State RC 11-33 



Be sure to turn to page 293 of this issue and read about the new 1933 OFFICIAL 
AUTO-RADIO SERVICE MANUAL which is now published. 



WANTED! 

Jobbers. -Mail Order Houses and Representatives 
in all Territories 



TWO FAST MOVERS 




And— Field Coils for all 
Dynamic Speakers 



Froe Edge Cone and Voice 
Coil Assemblies 

Wo also Manufacture Various Types of 
Magnetic Speakers 

We ran Supply and Remedy Your Speaker Needs. 

Speaker Mftrs. Since 1921 
LEOTON E RADIO CO., 63 Dey St.. New York. N.Y. 



• WANTED 

— every radio service man, set Imildcr and 
experimenter to have the helpful Hammar- 
lund Catalog of precision products. Writ* 
Dept. A'C-ll for free eofiy. AKn. if inter- 
ested in the most efficient shortwave receiver 
ever devised, ask about the COMET "1*R< )"' 
Superheterodyne r«.fr/i Crystal Filter. 

HAMMARLUND MFG. CO. 
424 W. J ird Street 
New York, N. Y. 

Jfammarlund 

PRODUCTS 
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Centralab 

FIXED RESISTORS 




More and more servicemen 
are being 'Vised up'* to the 
fact that they can do a better 
job with CENTRALAB Fixed 
Resistors. For these sturdy, 
dependable resistors are BAP- 
TIZED WITH FIRE and 
stand up under strains and 
abuses that would make the 
average resistor give up and 
quit. So be sure to specify 
CENTRALAB when next you 
order your stock of replace- 
ment resistors. 




CtNTAAX RADIO 
MILWAUKEE 



LABORATORIES 

WISCONSIN 



Give SERVICE 

.... with a Small Inventory 

Here is the best Volume Control Proposi- 
tion on the Market. Here are the reasons 
why ? 

1. Over 400 "exact duplicate" controls 
in the "X" series. 

2. Yet with SIX controls in the origi- 
nal-AD - A - SWITCH - SERIES 477 
sets can be serviced, 

3. By combining controls in both 
lines any requirement can be met 
with minimum stock investment. 

4. Clarostat with its two separate 
lines offers the widest range of 
controls to choose from. 

f>. Clarostat Controls are inseparable 
from Quality Service Work. 

Clarostat "X" line tins o\rr 4n0 fontrols to rhonse from 
—exact ns to electrical merall rol^tame, tatter, hushing. 
Shaft length, and will fit tnlu *xa<t spuec In set. 
Clarostat Ad-A-Sultrh line eotiiprlscs the maximum 
utility with minimum stock Invest nu>nt. Scries W (Wire 
Wound) obtainable from r.i» tt, rrft.nnO ohms. Series C 
Inew com position element) obtainable Troiii 10,000 to 
3.000,000 ohms. Knth lines obtainable In all tapers- 
Insulated <haft 1^4" lone. Whir use is indicated as fol- 
lows: W«28 will sen lee 128 set*: C-28 will service 106 
nets; W-29. 77 sets; C-.VJ. *>*\ set*: etc.. ete. 

NEW CONTROL 
REPLACEMENT GUIDE 
ON REQUEST 

CLAROSTAT MFG. CO M INC, 

287 North 6th Street, Brooklyn, N. Y. 
AD-A-PWITCH w*s originated by Clapo$tat. 



An cvi'ii move recent scries of tubes that 
arc ultra it HhirUIctl permit the design of re- 
n-iwrs which »lo n<>t require the use of cs- 
terim] shield ciins. Tlivsc tubes are (k'sip- 
luited us the OCT, 01)7, ami 0i;7. 

The 6C7 

Tile Ori, a cli)t>clinile.trin«le tube, is identical 
ta the type S7t. but is eqtiipinul with a shieltl 
of limit en ineial Hpruynl on the (flans envehijte. 
This shield is conncetcd to an extra prtmj: 
on the tube base, between the diode plate 
nearest the cathode, and the cathode, which 
necessitates the use of a small 7'Pi'onj: socket. 

The 01 »7. a triple-jrrid amplifier and detec- 
tor tube, is similar to the tH'O. described 
above, except for the addition of a spray 
shield on the jrlass envelope. This shield Is 
connected to an extra pronjr on the base, be- 
tween the suppressor-^rid and the cathode. 
A small 7-prontf socket is required. 

The 0K7. triple-grid snper-control amplifier 
tube, is similar to the 01 tO described above, 
except for the addition of the spray shield 
and its connection prong. 



A RADIO ROBOT 

(Continued from payc 271) 

Installation Difficulties 

While the operation of this system sounds 
complicated, it is really simple, compared to 
the task of designing and Installing it- In 
the tirst place, the building is located in a 
!».*'. district. Both the telektor units and 
the combination radio and phonograph are 
designed for .\.C. operation, which necessi- 
tates the use of a converter unit. A HOP- watt 
motor-generator set is used for this purpose. 
However, this latter device could not be 
turned on separately as this would complicate 
the operation of the system. (It must be re- 
membered that the radio equipment was in- 
stalled for people who know nothing about 
tin 1 technicalities of radio. I To overcome the 
difficulties involved, a special master relay 
has been installed in the receiver and is con- 
nected to the various telektor units as well 
as t lie program machines. This relay is op- 
erated by the 1 >.C Hue. and as soon as the 
contact to the converter unit is made. th« 
1 >.<,\ circuit is broken and the contact held 
by the A,i\ output from the converter. All 
other circuits i except the tiehl current for 
one of the loudspeakers i are opened from 
this converter. 

To understand some >»f the difficulties in- 
volved in engineering the installation of this 
system, a block layout, Fig. 1. has been made. 
This layout docs not show the actual wiring, 
ns it is naturally much more complicated 
than the diagram shows. It will be noticed 
that the radio set. one reproducer, and one 
telektor unit are located in the ''conference 
room**: the master dock. gong, and program 
machines arc in the ofliee. The second speaker 
iiud telektor are located on the roof, while 
the third speaker and telektor. together witli 
the .vecond gong, are located in the "apart- 
ment." 

The speaker selector relays which are lo- 
cated on the tloor below the apartment and 
offices are shown in Fig, I*. The complica- 
tions of the installation are apparent from 
this photograph. Yon will note that there 
arc nine armored cables tunning from these 
three relays with the associated connector 
ldork. 

The Three Outlets 

As we mentioned before, three speakers 
with their associated telektor units make up 
the remote control feature of the installation. 
The mechanical installation of these speakers 
i < novel. The radio set. shown in Fig. K, one 
reproducer and the telektor unit shown in 
Fig. A, are located in the "conference room." 
However, the tuning controls cm the receiver 
are never touched as the location of the telek- 
tor box is much more convenient. Those who 
have read the previous article describing the 
telektor system know how simple it is to 
turn the set on and tune to the stations for 
which the unit has been set. 

The second speaker is located on the roof, 
midway between the gymnasium and the roof 
garden. As shown in l'lg. F, it is equipped 
with a long cable which winds itself auto- 
matically on a spring reel. Thirty feet of l\ 
conductor cable are provided on the reel, and 
{Continued on puye 301) 





I took s and lectures on the marvelous accom- 
plishments of the l'hoto-electric cell must 
inspire you, but only by experience with the 
actual device can you get the FEEL of a 
Photo-cell; only by owning and working with 
the tools of Fhoto-electricity (a complete kit J 
can this science l>ecome a powerful reality 
rather than the intriguing mystery that it 
must be to yon now. 

Years of experience manufacturing Photo- 
cells and allied instruments have placed us 
in a position to supply the most dependable 
apparatus known. The Kit we offer consists 
of only the highest quality merchandise; a 
Photo-electric cell, amplifying tube, magnetic 
relay, condenser, resistors, socket; everything 
that is essential for the ideal unit, though 
your problem is to control illumination, de- 
tect burglars, count articles in production, 
guard machinery or accomplish any of the 
innumerable feats which are practical for 
Photo-cell control. 

Our price U an achievement in itself. 
$8,00 the complete kit. 

The Clark Instrument Co. 

CAMDEN, N. J. 




PRACTICAL 
RADIO ENGINEERING 

An opportunity for 
RADIO MEN to en- 
targe their scope of\ 
training. 

Whether element a ry radio prin- 
ciple* or advanced subjects, sound apt H 
rations or prartlral radio engineering. 
KCA Institutes I* prepared to give you 
the In «L motion you need. 
RESIDENT SCHOOLS NEW YORK AND CHICAGO 
with modem standard equipment 
EXTENSION COURSES FOR HOME STUDY 
under convenient "no obligation" plan. 
Illustrated Catalog on Request 

RCA INSTITUTES, INC. 

Dept. RT-II 
75 Varick Street, New York 
1154 Merchandise Mart, Chicago 

"hows the qualTty ™ ™ ™jl 

I Tone quality Is tun ptwlous to «ii<ritlce. It -should ■ 

I be your first consideration hi purrlm-lnp condenser | 
microphones. It the tlrst con? hit* rat ion of ChrUell- 1 
_ .\<-ou*tic L;ilioiiitorh-> In hiiildint: lhem. That H ■ 
I why we run say "t'onuiare the t'hrisell- Anm*tic ■ 
_ microphone with any other. e\vn at Iwhe the price. | 
| Your money ret undid if >uu find a microphone of m 
_ belter tone fpl;<Htv." | 
I —WE ARE PROUD OF OUR PRODUCTS— 1 
_ We know the p;un*t.ikini: *kilJ, the mretul desitrn- ■ 
| ln«. the ntKKt'drie-*. and the heuuO winch K part ■ 

Inf them. Vutl'll appm-iaic il. l-'or in-f.inrc. the ■ 
*'-A y — I mm ut I fill In tone iuid appe.ir.m e. fMjIhJIy ' 
_ hnllt, pret-Uiim machinei] he;ut. Ul«hl\ poll. hid, ■ 
I lanlircred aluminum sbrH shields a hlgli-i; iln 2-sUKb B 
_ pre-amplltk'r usltti: lnte-t tipv tutus. .Ml AC op- | 
I crated. Ue-poiiH-. 4o to Mi.oon ti p >. ilmh *eri.i- ■ 

Ilhlty, nu hum. 2im un,| ,*ioo ohm output .\d\,uned | 
design. Will operate irom main uuiplltiiT pimcr >ojp- m 
_ply. Very aLtraiti\ely prheii. Write tor Voider It, I 
I deserlhina this and other eomlei^ei mlerophimcs. In- ■ 

■ eluding biiild-your-own kits. Fulder it. | 
CHRISELL-AC0UST1C LABORATORIES 1 
, 9260 Fifth Avenue Brooklyn, N. Y. I 




^^TOCCMLSt PfflBlQ COB PORTION.' 

■ i^w-ki li «i liT■■^r ,, Mew to*. >m i 



THE CONSOLIDATED OFFICIAL RADIO SER- 
VICE MANUAL is the only complete, right-up- 
to-t he- minute ONE VOLUME BOOK on radio 
servicing. It contains over 2,300 pages, over 
5,500 diagrams, charts and Photos. 
Full details about this great book will be 
found on page 262. 
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RADIO REVIEW 

Wontinucd from \muc litis) 

tin- ampUiier, It will \u> imth-od tliut one 
of tin* type ."ni tulios, has its \*v'u\ am- 
IH'rU'd. through into llu> «jii1hmI<- circuit 
of the diodi>-( ri(M]«>. VI, As tin" i-ui'Pi'itt llow- 
iiw in this « ircuit is ISO degrees out of 
phase with that in tin* plate circuit, the 
necessary phase opposition is mlileved. — 
Edit or i , 

Th*'Re in turn, drive a pair of 47 type 
pentodes. The 1MU ohm wire-wound resist ur 
is railed upon to rarry » fairly hmvy cur- 
rent, and on this account ihmmIs to ho raied 
to carry I oil ma. The remainder of the 
resistors *hmiM l»> of 1 \V. size. 

< Headers will notice that the tuln« typos 
mentioned aro the so mo jis the American 
typos. America ti tithes are used almost ex- 
clusively in Australia, — Ktlitor). 



The International Radio Review 

IN TI1K April and May, 1 Sl.'M , issues of IUDIO- 
I Tuvj-T u.» described a nidio roeelver de- 
Signed i>y the British Broadcast in»: t'um* 
pany > en^heers which was made to produce 
ii'-arl.v perferi ipuility jis possihle. Tlie 
description ,,t" this receiver created such 
marked interest Dint we are sure many of 
our readers will ho pleased to study the 
new circuit of this siiuplilfcd "Perfect 
ljuality" r»-cei\er, which nppearod reVently 
in \Viri:i r>s Would. London, i-.tiglaiid. 

The din:.' rani. Kljr. ::. shows the general 
arrangement of the set : it is not proposed 
to deal with i In- power unit us this unit 
follows convention and gives an output of 
;»r.o V.. filtered IU\ 

Tin- detector a rrnugements are also quite 
normal and the It. K. side is designed to 
receive only two local Knglish stations; a 
single-circuit tuner was used, this heing de- 
uorninl. and the It.F. side is designed to 
sirable because the receiver was designed for 
lixed tuning, switching from one station to 
the other Indus iiccomi dished hy relays which 
switch in lixed condensers. 

In order to obtain push-pull operation from 
n pair of output vacuum tubes it is necessary 
to introduce a "lug" of ISi> degrees in the 
grid voltage of one of them so that it will 
work opposite the other. In other words 
when one ^nd receives a positive impulse, 
the other idem hi receive a negative one. With 
the usual A.K, transformer type of coupling, 
this i>v easily obtained by using a ceiiter- 
ttippcd trausfoiuicr, but. where resistance 
coupling is used, this can he effected by tak- 
ing advantage of the principle that the AA\ 
voltage component on the phite of an nmpli- 
fying tube js tso degrees out of phase with 
that on the grid. 

The input voltage is applied, then-fore, to 
the grid of one tube, say to point Y in the 
diagram, and a portion tin this case about 
4 p<r cent i of the tiutpliflrtl vol hi -re, which 
is now 1*0 degrees out of phase, is coupled, 
through <\"i, into the control-grid circuit of 
the second chain of amplifying tubes. This 
is accomplished by tapping off a portion of 
the voltage difference beiween the tube plates 
of the lir&t stage by means of potentiometer 

icsi. 

The success of the operation of the nm- 
plitier depends tut the correct balancing of 
the circuits — that is to say, considering the 
first stage, the audio frequency voltage on 
the grid of one tube must be equal and 
opposite to the A.K. grid voltage on the 
other. If this is done, the A.K, voltages on 
the plates of these tubes will lie equal and 
opposite in phase. /ooro//oo that the nnq»l ill- 
cat ion of each tube with its associated eon* 
densers and resistors is the same, 

Similar remarks, of course, apply to the 
output tubes. If correct balance is attained 
in this part of the circuit, there should be 
no A.K. currents in the common positive feed 
to any stage; or in the common negative 
feed from the stage. This Is easily tested 
in the first stag** by the insertion of a pair 
of phones at the point X, and the potentio- 
meter K» is moved so that a minimum signal 
Is heard in the phones, the tubes having been 
temporarily removed from their sockets. If. 
now, the tubes are replaced and If eaeh am- 
plifies the Mgnn! to the same extent, there 



should be no signals heard in a pair of phones 

coi ted, as shown in doited lines, to the 

renter. tap. y, t of resistors IMS :irel UIH across 
the output transformer. This arrungcuieni 

is virtually the sj us in the first si age, 

except that the heavy plate current of the 
output stiige is prevented from flowing 
through the phones, the point Z being lit 
the same A.K. potential as the center-tap 
of the primary of the output transformer. 

It is interesting to note that if Up is 
varied, so that on out-of-bnlauce of. say. L'O 
per cent is produced (a gnessi instability is 
noticed in its effect on the quality of repro- 
duction, and if this value Is exi led niofor- 

hoatiug will sol in, especially when the ampli- 
fier Is working us ;i local-station receiver. 

The values of parts for the set are as 
follows: Tubes Milt's in the first stages, 
with PX t output tubes < not obtainable \ u 
the K, S, l ; however, other more available 
tubes may be used. Resistors PI, P'J, T»0 
ohm potent ionicters ; lil. tioo ohms: lt:t, 
-•oO ohms: KM. ."no nlinis : li.", -loo ohms : 
U<;. 117, IMo, rtn.onn ohms: lis, k hi. UV2, 
Ut.", U14, 1M7. IJ-'I, .2." -nicgbom : l:p. oii.noo 
ohms: Hit. J megohms: ItlU, i»n,uon ohms: 
It IK, RIP. Itl'l!, I!:;:, to.ooo ohms: \vm. Rlm. 
Jun ohms: IIW, In ohms, Condensers n. 

ra. .oiL'-mf. ; c:s, c-i. n;, l» mf,: rri. .ui-inf. : 
C7. ji.Viuf. : i*N, :um mmf. : m, cu>, ouo 
inmf. ; fil, iou mmf.; .oi-wf. 




THE "RESONATOR" 

(Coittiinivtl from IMOi 

of pitch, in this instance, a tuning fork) 
over a long test tube, am] pouring mercury 
or water into the tube: there comes a mo- 
ment when the tube vibrates very strongly 
and considerably reinforces the sound which 
is hciii", produced by the diapason. If one 
tout in ues pouring the liquid, the system 
stops resonating at the fundamental fre- 
quency of the diapason but reinforces, in 
succession, other mii.dca] notes which are 
the odd harmonics of the fundamental note. 

A similar experiment may be demonstrated 
by using as the resonator a two-sect iou pipe 
open at both ends and sliding one section 
back and forth inside the other. In this 
manner it Is possible to reinforce the out ire 
sequence of the Imriuonics of the funda- 
mental note. It is in the application of 
these general principles upon which are based 
many musical instruments such us the key- 
bnsrlc, saxophone, trombone, clarinet, tlute, 
hunting horn, organ, etc 

In passing, it may be well to mention that 
a very narrow pipe resonates only to the 
harmonics of the exciting sound while broad 
pipes resonate only at the f inula mental fre- 
quency: organ pipes reinforce only the funda- 
mental sound. The timbre of the exciting 
sound is materially changed by the charac- 
teristics of the resonating system and this 
modification is dependent upon the following 
factors: (1> The shape of the hollow in 
the pipe: the rigidity of its sides: the In- 
ternal polish of the pipe: and the ratio be- 
tween the diameter and the length of the 
pipes. 

Most reproducers have a number of dead 
spots at the high-frequency end of the scale 
at which the sound output is so feeble as to 
considerably change the timbre of reproduc- 
tion. This Is particularly noticeable when 
listening to vocal and instrumental soloists. 
However, It Is possible to build a system 
of resonators so designed as to reinforce 
these particular weak points In the repro- 
duction, 

A big step forward in this direction was 
I>r. Volf's use of a dynamic reproducer in 
conjunction with an exponential born and 
a resonating system, as described by Lanr- ' 
once M. Cockaday in the article, 'New I de- 
velopments in Reproducers;' which appeared 
In the May, 19:i0 issue of RaDIo-Kuakt, 
More recently, there has been developed a 
system of resonating tubes which corre- 
spond precisely In their fundamental fre- 
quencies with the notes of the chromatic 
scale, and a standard dynamic reproducer. I 
as illustrated in Fig. A. A more detailed 
illustration Is Kig, 'J. which shows the man- 
ner In which the dynamic reproducer Is placed 
in relation to the resonating tubes. As 
shown in Tig. II, the reproducer is placed | 



N.U. Scientist Perfects 
Ultra Violet Lamp 

Special Installations Seen As 
Money Maker for Service Men 

Chief Engineer, Dr, E, A. Lederer of National 
Union has developed a constant source of vital 
ultra violet wave lengths in the new Lederer Ultra 
Violet lamp types D-iO and X-30 announced this 
month by National VitaLite Corporation, affiliated 
with National Union Radio Corporation. 
These lamps are the crowning achievement of two 
generations of scientists. Work on the Lederer 
lamps was started in Vienna. Austria, about 1910 
by Dr, Anton Lederer. father of National Union's 
Dr. E. A. Lederer. The developmental work w** 
picked up by Dr. E. A. Lederer at the time of his 
father's death in 1932. With a background of 
experience with Westinghouse in vacuum tube and 
lamp engineering, dating back to 1921, the son 
was well equipped to carry through the father's 
work. Applying his highly specialized modern 
radio knowledge against the background of his 
father's hundreds of experiments, Dr. E. A. Led- 
erer produced two types of lamps approaching the 
ideal for ultra violet wave production. Both lamps 
are the same in basic construction, the difference 
being in the kind of glass used in the bulb. 
The Lederer D-JO is a medium fast tanning lamp 
and the X-JO a fast tanning lamp. They operate 
at low voltage and therefore require the Lederer 
Type T»30 Transformer to permit use on 110 volt 
60 cycle alternating house current. 
The Ultra Violet waves are produced when a rare 
gas with which the lamps are filled comes in con- 
tact with mercury vapor created by heat from the 
two electrodes in the bulb. 

The Lederer lamps are safe and a* easy to operate 
as an ordinary house bulb. 

Individual parts can be purchased separately so 
that with a few necessary parts the service man 
can make special home installation at a minimum 
cost. 

Every service man should investigate as a source 
of additional revenue. 

Further details will be supplied upon request ad- 
dressed to National VitaLite Corporation, 400 
Madison Avenue. New York. N. Y. 



SHOP EQUIPMENT 
FREE THRU N. U, 

National Union offers the new Hickok Simplex 
Portable Tube Tester, an Automobile Radio Ser- 
vice Manual, Supreme Model 333 Combination 
Set Analyzer and Resistance Tester, three Radio 
Service Manuals. ABC Unameter Tube Tester. 
Oscillator and Output Meter, Bench Kit Box and 
a Readrite Tube Tester. FREE with purchase of 
National Union tubes. Deposit on some items. 
Send coupon for full details. 



For your convenience — National Union 
jobbers stocks are complete! All types at 
all times. 



All offers subject to withdrawal without 
notice! 



National Union Radio Corporation of N, Y. 
400 Madison Ave., New York. N. Y. 

Ontteinen: Tell me how I ran take a.l- 5^^.. 
vantage of your niuliMiient offers. 

RC11 

NAME 

STREET 

CITY STATE 
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RADIOM934 

NO SERVICEMAN DEALER 
OR SET BUILDER CAN AFFORD 
TO BE WITHOUT THIS BOOK 



Send for the most 
valuable book in 
Radio. Packed 
with quality and 
value. Lists the 
most complete 
line of radio re- 
placement parts 
for any service re- 
quirement. Fea- 
tures latest type 
set-building kits, 
test instruments, 
Long and Short 
Wave Radios, 
Sound Systems, 
etc. Write for this 
FREE Catalog to- 
dav! 



ALLIED RADIO CORP., 



Please send me FREE your New 1934 
Kadio Book. 



Allied^ Radio 





T. WARING 

h'mtn, Ktn/iMfttHy 
t SO Southern Blvd.. N. Y. C. 

July Slrt. 1933 
Mr. Arthur II. I.vncli, 
Nynch M t h. Co.. inc. 
ftl Vesey St.. N. y. c 
Dear Mr. Lynch: 

It Is not this writer's cus- 
tom to h;i mit tlmo-ry 
phrases or compliments pro- 
miscuously. However, vour 
products ore jmshUelj TI1K 
best tliut we hate ever used. 

We have ueeti enured In 
research work on some spe- 
cial power ampllliet utltlz- 
InK t'lass "A" Prime Am- 
plitlraUon. In so dolne up 
have experienced considerable 
difTlfiihy with the n-'Mctr* 
that we have been hslnp. 
ke-entlj . tio»>rer. »« su lulled 
to I.ynHi Hector* and It I* 
my Dlcusur to inform you 
thai ue arc more than [ilea ted 
with the results. 

With beM wishes for con- 
tinued t JU«ress. are 
Very truly jnurs. 
(Signed) J. T. War I tic 



fret Des 
LYNCH 
51 Vese 



Universally Accepted 
where the BEST is 
standard 
Prices of LYNCH Resistors 
to Jobbers, Dealers and 
Servicemen no higher than 
prices of ordinary resistors. 



on n horizontal l>aflle in such a maimer tbat 
tin* sound waves, lfavmy the front oi 1 lie 
cone, nre eiiwsinl to directly Hctuate o bunk 
of hitfh-fr*M|iiency nsoiinut tubes plated di- 
rectly above. The luw«f requeucy out put from 
th<« opposite side of the conical diaphragm 
sets into vibration a Set; of low-frwjucm-y 
tubes located at the periphery of the tullle. 
The relation of these two sets of tubes is 
understood by comparing the front ei'oss- 
srctioii view, A. with the side cross-sort ion 
view, 15. j;oth sors of tnln-s are phnod 
parallel to wiih oflier and hi a vortical 
plu 110 : tlir n-hitioii of in li nil*? with repaid 
to tile <on<> is onlriilaH'd so that ii corre- 
sponds to ih< host position in which it is 
to W ilrlv« 11 : lulus of n« iphi»ot inp omsital 
freMUi'inics an pUrod on symiiiet 1'IimI ex- 
troiniti>'s. lu this way thru- is nr les* of 
sound nioi-v ;ind. on nceouiil >f the li'iigttl 
of 1 ho resofjjii inp mhos, ilion- ran ho no 
illiorfvieino heiw n two sources of sound. 

The acoustic coupling henvoen th upper 
and lower sound-ehaiiihers. CJ and C'J. re- 
spertlvely, and ImiIi sots of resonators, may 
vary: ii is only toM-essary to chinitfe 1 lie 
position of a moving pari Unit i-onsiittues 
I Ho "floor" of the upp<r chamber and tin* 
■ ••oiling" of fin* lower on«*. With the afoii 1 - 
tnetitiotird dosi^tt tho dynuifiir driving unit 
is working in tin ••ticlosocl area : and the 
rone functions as n piston. The resonating 
tuhos roiptlrotl to cover all the noios of 1 he 
piano soale ranjrc in si7.e from 10 ft. for 
low «" 1 .12 rvh'si to %-ft. for A in the 
sixth octave cycles) . 

Although this repnidiirur dosi^ra may be 
used in small models, best results are oh- 
taiueil when the instrument is designed for 
a power inpii 1 to the motor unit of about 5 
\\\, minimum. l'or best reproduction of the 
wry low notes, the oplinmru hei^hr for the 
tubes must he used. Thus, the finished re- 
producer may ranjre in siz« from the small 
lust rumont illustrated in Fip. A. which nnnls- 
mes -4 x -10 ins. liijrli. to Unvct models 
measuring; about .V» x To ins. high. Conse- 
quently, the res<niator loudspeaker, as de- 
signed at p resem. is best adapted fur iis«- 
in theat rest, halls, and wherever else these 
I'aeiors of large dimensions and high power 
output are desirable mnl «ou\eukut. A par- 
ticularl.v satisfactory installation of a resona- 
tor reproducer imlndes the use of two dif- 
ferent units, one designed for voice reproduc- 
tion flnd the other for orchestral f 1 e<piemies, 

\ fine musical instrument may bo made by 
combining a resonator reproducer with a 
high quality microphone, an A.K. amplifier, 
and a Imrniouinm of ^ood quality with 24 
8io|>s 2 k'.v bo;iids. ami a pedal. Such an 
instrument has the acousi ic quality and pow er 
output of « Large orwiu of which, with its 
double keyltoiiid. pedal operation, etc.. it 
has the outward appearance. Still, it bus for 
th" player n larger variation of amplitudes 
t'htni can he obtained in the ordinary organ: 
also, by the operation of tone controls in 
the eleetr'nal eireiiii«. it is possible to vary 
the toue Qiinliry within wide limits. The 
same gen cm I ideas may he applied to nil 
ordinary piano, converting it into what 
might be aptly termed a super" piano. 



A NEW OSCILLATOR 

(Continual from ftaffv *2Ur*) 



eonvenient with the t .000 kc. and 1 .;'0O Ue. 
tosr fteipieueios. The harmonics of ih< 1.000 
ki . fre*|u«'Ui y are eoiiveiilcnrly 1 megacycle 
apart, so that it handy to sin it testing and 
calibration ar say "J.oimj \h . on the ivoeiver. 
With this point locateil. the ::.(Mi0 kc. ca libra - 
ion i. loeared from the third harmonic of tin- 
l.onb kc. lest note. To eonflrm this point, 
the selector (Ikil <an be changed to l.fUMl kc. 
tt> sic if tin* second hiirniouic of ibis note is 
heard at the mumc point on the rcioirer dial. 
The s.bctor is r«-s<i ar l.oiui ke. and the 
4.000 kc, and 0,000 kc. on points on the re- 
ceiver dial located. At U.lrtMl kc., the actual 
f 101 j in* 1 icy ,an again U 1 deiiniti ly esiuhlished 
by using both the 1 .000 and l.'itMi kc notes 
to be certain of the tictnal harmonic that is 
being used. This convenient method of clock' 
tug the order of the harmonic being used 
eliminates any possible t riors due to the mis- 
taking of spurious responses of the receiver 
for a el mil harmonies of the oscillator. 



Another TRUMAN 

AUTO MODEL 

7 -TUBE SUl'EH 

6" Speaker 

List Price 845.00 
Short Wave and Broadcast Midgets 
Write for Dealers* Discount* 

TRUMAN RADIO SHOP 

7443 STEWART CHICAGO, ILL. 



MAKE A IOUD SPEAKER SYSTEM 

out uf : 1 ny Radio Scl ha\b g a |>Ji iigtaiih eon- 
^ MODEL QHXF 

icn-i^is of li/tot'tone 
tii«n>fr:niivr. rntui ic <'onlrnl 
him I bmtery rm-j»i*ife -all 
• oiu]:tiri lj as'Cinl>lc«l in a 
box wit ll 1 "1 fi of cord tnr 
ccnntilion. Not a novelty 
ir toy. I -lit a r< ;i I nilero- 
phene ana iran-former rone 
tii nation that circs real 
ruuh.i. Now roducod to 
J?. 50 List. 

I Standard 

id»count*) 
UNIVERSAL 
Microphono Co., Ltd. 
421 Warren Lane! Inoleweed. Caht.. U. S. A. 




World-WideTwoTubeShortWavcReceivcr 

^•75 



J. 500 Mile rrerptlon rc 
orrl e^iabtlslu'd! Tu 

^^^Kt froin ,l - t,ft >h-tev>. 

^ffffn n Itfil hrnndiasts. 

■Ila rolite 1 ain»laiie5. amateurs, tic 

1 AhML milete KIT (no drlllinK) 

Bfl^^HP to build this 

-/■PB^^ li .<'ll or AC modi- 1. 

Hmyf fl.iMl Italain-v COD. Satisfuc- 

liiMi rSuarann cd: 
Send lor FREE Short Wave Catalog 
Harrison Radio Co.. Depl. Rll. 142 Liberty St.. N.Y.C. 



CATALOG 

aeplrte <mith BARGAINS GAL O il£ Sor 
DEALER S~ SEfZV/CEMEN -AMATEURS 
Send for Your Copii TODAY / 



[TRY- MO RA DIO £c «, SPA T ^gPTV T J 
SERVICEMEN! 

THE MOST COMPLETE LINE OF CONDENSERS 
AND RESISTORS FOR EVERY RADIO USE 

Wote lor our new 8 -page Catalog rolder free of charge 




76 Washington Street 



Brooklyn. N. V. 



SERVICE MEN: New! EX 
STAT 20-wait wire-wound re- 
sistors. Same size as ordinary 
3-«att resistors. Post card to- 
day brings bulletin. 
Tilton Manufacturing Co 

17 East 26th Street, New York 



getthe BIG RADIO CATALOG 



THE RADIO SUPPLY WORLD IN 148 BIG PAGES 

.lust out f <r I'.n&l. Make your r*i|»i : foi It nil vnur 
Uenler's. Service M;>0's. Mriintir*, Kxi»eriiueiiter*-« nr 
\nn»(fur'n leit^rliiiids. Onhr fnna AiiciIch's l*ivem 
U:t<lii II in AiiM-rf<-ft*s llaiidir- 1 s'lippiiiR l»ol«l. 

BURSTEIN APPLEBEE QO. 

Dept. A-l 1012 McGee St. KANSAS CtTY. M0. 



§ex&&fy s|g^ E 
MICRC^tjTONES 

SHU RE BROTHERS COMPANY 



2IS WEST HURON ST 



NST CHICAGO. ILLINOIS 
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A RADIO ROBOT 

{Continue! from i»*t/e -1> V ) 
mi snlditional 50-foot rablc may be attached 
so that th* 1 speaker may In- niuvcd to any pari 
of tho s) iii ri. his rnof. TIh« teloktor unit Is 
provided with a lo.foot, flu I canvas comuT- 
tor strip and may ln» usi-<l either in tho runt" 
garden, or 1 1n> outdoor or indoor jrytunnshims, 
by passing it ilirntiidi the small doors pro- 
vided fur this purpose. 

Tli«' third speaker is located in Mr. Powers' 
flpa itno'iit and is ri««vorly installt'd in tli<- 
wall so tint t it may lie heard eilher in the 
bedroom or the hallway b'jMlitijr to tin- hath. 
It was originally planned to install individual 

sposikors in th«<*- two r is. but ihis plan 

was abandoned when it was discovered that 
tho fourth speaker would vomplbato the in* 
spallation a irn-jit d«*nl. 

A eompromise was inside by installing <olo- 
texdined doors in tho wall behind the hid- 
room spoakor, so that tin* programs eotild be 
heard in the bathroom wb»*u desiml. by sim- 
ply opening the door*. This arrangement is 
shown clearly in Via. <5. 

Figure It shows the roof speaker and telok- 
tor units in oponitioii in tho 1 f garden. 

I loth units slide through the doorway shown 
to the right of the speaker. The small open- 
ing within this doorway permits the telektor 
to lie moved into the roof tenuis eourt. 

In commenting about his radio installation, 
Mr, Towers said that it was worth at least 
$1(i.ooo to him and while tho not mil installa- 
tion did not cost this much, it Is evident from 
the description above that this complete radio 
>yst« in cannot bo compared with ordinary 
radio install;) t Ions. 

However. Mr. Powers is not yet satisfied 
with the installation and bus many ideas for 
improving it. One of these Is to use the 
program machines for other purposes than 
turning tho radio sot on and off and awaken* 
insr him in tho morning, lie proposes to in- 
stall a system in the penthouse so that the 
windows to tho sleeping porch will npon aulo- 
math-ally at 10 P.M. and rinse at ti A.M. 
Also, elect rh-steani heators will automatically 
start at (i A.M.. so that tho rooms will bo 
heated when ho arises. The elect ric-st cam 
radiator is contemplated because the bitibb 
hit's steam heat is not turned on until later. 



A.C.-D.C. SETS 

{Continued from \>a<je 27Pi 
till" 1 assembly the rest of the box was built, 
the sidos and bottom befm: screwed on, since 
it is necessary to drop the bottom in order 
to unscrew the chassis twits. Tin- inside di- 
mensions of tho box wre 4 x 4% x 1>% ins., 
which was ample spa<v. Tho choke was 
mounted at about tho middle of the cabitnd 
bottom (now tho top of the battery box > and 
tho ti lament ballast resistor cartridge holders 
oil olio of the ends. 

pefore final assembly it is necessary to 
hook the ouitit up lempomrily to adjust the 
timing condenser trimmers, which is a minor 
matter, and also to adjust regeneration, 
irh'n h is more itiffh'tttt. 

Sensitivity Control 

Adjusting the regeneration, which deter- 
mines the sensitivity and. to a considerable 

extent, tl input volume, resolves itself into 

two jobs, namely: (a) getting rid of Inci- 
dental or parasitic oscillations: and, (hi 
re-inserting controlled oscillations. 

lii'Mleiual oscilhitions occur at the high- 
freipn noy end of the tuning range with the 
plates of |||,. tuning condenser nearly all tie- 
way out. To see if they are present It is 
of course necessary to cut the regeneration 
coil entirely out of the circuit. These oscil- 
lations are caused by incorrect bypassing, 
and inadequate isolation of the tuned circuits 
and tho anicuna circuit. 

An important thing to remember is that 
the set is to he used finally in a cabinet. 
In one stage of the experimenting, a set 
.vhich would not stop oscillating at the high 
frequency' end of the mime when the chassis 
was outside the cabinet and gave good con- 
trolled regeneration throughout tho range, 
would not oscillate through more than half 
tho tuning range when it was inserted hi the 
cabinet! .Therefore, after each adjustment 



the beharior of the net must be obserred in 
the cabinet. Also these tests must be made 
with the ground connection on, since then 
the antenna will absorb the same amount of 
energy as it will in actual use. 

The resistor Kl in the grid return of the 
detector stage is an important item in the 
ti tin 1 adjustment of oscillations. This is 
known as a suppressor ami serves to isolate 
i he detector grid circuit. Values up to 
'i-nieg, may be tried. Too small a value 
may result in incidental oscillations and too 
large a value will make regeneration through- 
out tho range impossible. In the particular 
sot I riod. about To.ooo ohms proved to he 
the best value. 

The regeneration coil, because of accidental 
coupling between the plate and grid circuits, 
will permit com rolled oscillations throughout 
a large pari of the tuning range no mult or 
where it is mounted, but f» order to obtain 
(mentations ut the lotr.fretfMviK-H end it f* 
neeexsuru to Jun e it ruitjtlrt/ rhtsp to the t/rid 
rot! of the dt/ertor as previously described. 

Then too it will be n «*s;iry to try reversing 

i lie loads from it to the pot en Hornet or to make 
the .set regenerate at tile low-fivqnency end. 

Afler these tests are completed fasten the 
chassis in the cabinet and assemble the bat- 
tery box. There must be eight holes ill the 
hack of the battery box to accommodate the 
eight battery leads coming down from the 
chassis. These loads are to be cut as short 
as convenient. Insert all batteries, making 
sure to wedge them in with small pieces of 
wood so that they will not slide around and 
short to olio another. 

"The Proof of the Pudding . . 

As tho sot is now, ready for use, its over- 
all dimensions are approximately 12 x PJ x 
o ins. ; it is easy to carry it in an average- 
size knapsack. Jlruss chest handles mounted 
on either side of tho cabinet and a holt 
stretched through them across tho top makes 
a convenient arrangement for lifting the sot. 

Tin* first tost of actual usage was made 
in a canoe on Deal Uike at Asbury Park, 
N. .1.. where all the New York stations were 
brought In with good loudspeaker volume. 

The set was mounted In the center of tin 1 
bo nt and the end of tho aerial wire tied to 
the handle of n canoe paddle jutting into the 
air from a position forward of the bow seat. 
At tirst. a trailer ootisistlng of 2." ft, of pare 
copper braid with a sinker on the end was 
used feu* a ground. This proved hard to 
handle and continually caught on tho bot- 
tom of the lake. It was then found that 
fairly satisfactory reception was obtained 
with the whole trailer coiled up in the bot- 
tom of i he boat. Just ha re! p dijiftitin the etui 
of the trailer v ith the sinker into the water 
immediately trebled the <nitt>nt, uhieh wan 
now as tjttfxl as n!tcn the trailer a m as all the 
tnni out. Therefore all that is necessary for 
a "ground" in a boat is four or live feet of 
wire with a sinker on tin* end. 

In t'euiral Park. New York, a test was 
made with the aerial wire strung over the 
limb of a small tree and a counterpoise con- 
sisting of about 2<» ft. of wire stretched oil I 
(hi the grass i. I 'oca Use of the absence of 
sieel frameworks the •dgnal intensity was 
about ten times as great as with a similar 
arrangement tried on the 12th story of an 
apartment house lorn ted imt more titan 1 1 M> 
yds. away ! 

List of (Additional) Parts 

line resistor, To.nOci ohm<, n..V\\\. Kl: 
Two resistors. 5 megs.. o.r.-W,, 112, Ut: 
*»uo potentiometer with switch, *jn.<nn» ohms, 

IS" and Sw. : 
Three ballast resistor cartridges. No. 4V-1PP, 

i;.", i:u. i:7 : 

Two cartridge condensers, .Oo-Uif., 200 V., 
1*1. <'.">: 

<>ne mica condenser. 2o0 niiiif., 07; 

One mica condenser. r»nii ininf., tJS ; 

One |ji\\ detector plate choke (replacement 

part for Padiolas 4 1, 4<> and 47). Too hy.. 

I8.F.C; 

Three 4 -prong sockets with mounting holes 

on 1 \i. in. centers : 
Two type :t2 2 V. tubes. VI, V2 ; 
One type ;:o 2 V. tube, X?, ; 
one 4 V. 'V battery ; 
Uno V. flashlight battery: 
Two 4o V. ,, P," batteries; 
One o V. ,, A M battery. 



AN NOUNCING 
Tripleft fine Instrument* 

.. at, tetftA fAa/r&f &w coit! 
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F you choose precision in- 
struments on the basis of 
their features and perform- 
ance, you will find that Triplett 
Instruments are outstanding val- 
ues. Competitive tests and a point 
by point analysis prove their su- 
periority. These instruments are 
advanced in design, rugged in 
construction, absolutely depend- 
able, give the close readings re- 
quired for fine work and are 
popularly priced. 

Triplett Electrical Measuring Instru- 
ments are made in a complete range of 
sizes: 2\ 3V 2 ". 5%"— in A.C. and IXC. 
voltmeters, ammeters, milliammeters, 
millivoltmeters and IXC. micro-ammet- 
ers. Triplett also offers thermo-couple 
and cupper-oxide A.C. Universal instru- 
ments and sensitive relays. The D.C. 
units are equipped with a D'Arsonval 
moving coil, while the A.C. units are 
of the double iron repulsion type. Port- 
able, flush and projection panel style 
cases are furnished. 

Here are some of the superior features 
of these instruments: Sapphire jewels, 
non-fatigue springs, extra light-moving 
element* special steel magnet, white 
metal dials with extra long scales. 

Your Jobber Can Supply You 

It will pay you to specify Triplett Fine 
Instruments. Ask your jobber to show 
them to you. Write for literature and 
additional information. 

Triplett Electrical Instrument Co. 



16 Main Street 



Bluffton, Ohio 




NO. 331 



NO. 321 



HAIL TODAY FOR DETAILS 



Triplett Electrical lnsirumcnt Co. 
16 Main St., Bluffton, Ohio 
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Gentlemen: — Please &eud mc catalog on Triplett 
Instruments. 1 am interested in 
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Street Address 
City 



.State 



RADIO-CRAFT for NOVEMBER, 1933 



301 



www.americanradiohistorv.com 




C-RADIO 
TELEVISION 

Every Electrical 
Subject Covered 

Here's great news for anybody interested 
i* in Klectricity. Hit A XI) NEW edi- 
tion of Applied Elect rU'ity 
brought right down to date with 
evcrv NEW electrical subject 
fully covered. l*i big Volume* 
and all shipped FREE tor ex- 
amination. 



FOR 

BEGINNERS 
and EXPERTS 

Over 3000 pages 
— humlH'ds of 
Illustrations — 
the most «im- 
hlete work of 
Its kind ever 
li u It t 1 shed, 
byniiiuos, mo- 
tors, power 
slulinnv radi- 
os, television, 
rverythinit eit-r. 
tribal fx plained 
clearly so any- 
one ran un- 
derstand them. 



FREE 



BIG FIELD! Big Demand 

B- D«..l Mm understand 
jgray! eli-4-lrlelly are urttently 
needed rlKlu rimv In tliou sands of 
Industries. Autos, airplanes, ma- 
chine shops— pra<-t Ira My every induv 
iry depends on electricity and men 
who know this subject make Ids 
money. Pleasant, fascinating work, 
easy to learn ami do; learn oulckly 
with these books. Send coupon for 
a set for KKtiK exaiiilnalion and 
see Tor yourself. 
A year's eonsultins inemhershtp in the 
American Technical Siwiely now given 
free to all readers of this famous Cyelo- 
t>edla of Klectricity. Many say, "That** 
, worth more than cost of books." 

AMERICAN TECHNICAL SOCIETY 

Dept. E826 1 Drexel at 58th St., Chica«o 

AMERICAN TECHNICAL SOCIETY. 
Dept. E826. Drexel at 58th St.. Chicago 
Hend for In days' free use, ltltANH XK\V 10 volume Jet 
of Kteetrleal Knginrerlmc. In return for mailing ihU 
coupon hrumnlly. send ahsolutrty free eertlftcate of mem- 
bership In the Alneriran Technical S<H-iely eniilllng me 
to free ron-ulilng privilege for one yenr. 1 will pay the 
few rents delivery charges on (he hooks. If I wish 1 may 
return tlicin in 10 Jays and owe you nothing, hut If I 
keep them I will send $2. mi after ill days, then $3.00 a 
mouth until the s|*vlal sale price of only $2*.i.8tl Is paid. 
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Address 
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Try this FORMULA 

WHEN you dwien or build that new Set Annlyier, 
Dccnd* littx, Hridxe, (Jbintncirfor Hish Ke*i>tnm# 
Voltmeter why not try tlii* FORMULA: 

tf +A+MI> 

= Pww U 

t,o 

When Q eqtrnU OUAI-ITV n ml A eat-ala ACCURACY 
MP equal* MOI1KHN DKSHtX and I.C equal* t,me 
COST find LAST COST then PWWH t* *lway« PRKCI- 
HIOS WIKK WOUND RKSIKTOKS. 
RESISTANCE RANGE: .25 Ohm to 1 Megohm 
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Lead* t \ " 

Y u r n i h h e d 
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Copper 
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TYPE "D" 
Norma) IUO 

inte H Watt 
M a x i m u in 

Uneth U" 
M n x i in u in 

D ia mete r 

L e n E t h t* t 
1-cails 1 U" 
Furnish* d 
with No. IK 
T i li n e d 
<' f» n i> e r 
I -ends. 



Precision Custom Built Wire Wound 
Resistors, Mfg. by 

PRECISION RESISTOR CO. 

»S4 Badger Ave. Newark. N. J. 



STEWART-WARNER 

FACTORY GO-OPERATION 

FOR SERVICE MEN 

Service meetings to be held all over country 
by special factory radio field engineers. Com- 
plete diagram talk on new Stewart.Warner 
circuits will show you the easy way to service 
Stewart Warner radio sets. Service manuals 
on all new Home and Auto Sets will be 
given free. 

For time and place of meeting, write 

Service Department 
STEWART-WARNER CORP. 

1826 Diversey Parkway - - Chicago 



SERVICING "TALKIES" 

(Continued Jrom pttj/c 21'*) 

permit him lo offer to the theatre, services 
and benefits which no one else lias ever been 
able to make available at a reasonable cost. 

(."i> To suggest methods of sales approach 
to both manager and projectionists, methods 
suited to their psychology and problems, 
whieh will help Ihe radio man to secure an 
audience, and to lay before those gentlemen, 
in the most favorable possible light, the 
superior services and assistance, mentioned 
above, which he is in a position to render. 
In this install men t current juice lists cover- 
ing theatre parts ami services will In* fur- 
nished, indicating to the radio dealer, just 
what will constitute fair prices for him to 
ask. 

An outline of the more important factors 
of the above headings — an outline to be filled 
in in greater detail in subsequent articles— 
follows below. 

1. The Nature of Sound Equipment 

Essentially, and stripped of complications 
of every kind, sound equipment is an audio 
amplifier. The complications, however, are 
more important than this simple fact. The 
Input to this amplifier is drawn from three 
sources. One is an announcing microphone 
tin some t heat res L Another is a phonograph 
pickup (now seldom used I. The third, ami 
by far tiie most important, is a photoelectric 
cell. A special lamp shines through the 
"sound track" at the side of the motion pic- 
ture tilnL As the film moves, the amount 
of illumination that can pass through the 
film and reach the M IMC." cell changes at 
audio frequency; the corresponding changes 
in the cell's electrical output are amplified 
nnd supplied to loudspeakers. One complete 
"frame'' of sound film is illustrated in Fig. 1!. 

The same type of amplifier is used in 
many theatres, hut the number of loudspeak- 
ers in any given theatre depends upon its 
size and shape; therefore the amplifier out* 
put is commonly equipped with a tapped 
transformer or similar arrangement to meet 
the impedance requirements of any number 
of loudspeakers. 

Theatre amplifiers are commonly larger 
and heavier in construction than those 
familiar to the radio man. and for conveni- 
ence in transportation and in making repairs 
ale often divided into two or more parts, 
each of which is called an amplifier. Thus 
there may be as many as four amplifiers in 
cascade, alb naturally, constituting one large 
amplifier. 

Tower supplies vary greatly. Storage bat- 
teries and batteries are still used, but 
are rapidly being replaced by recti tiers, which 
should prove one fruitful source of income 
to tbe radio num. A rectifier installation 
to replace storage batteries in a sound system 
will sell for several hundred dollars. 

one technical problem of great importance 
in l hen t res. but not often troublesome in 
connection with radio receivers, is that of 
UfouMfU-K, More will be said of this later. 
At present it is sufficient to note that sound 
tan air wave, travels at approximately 1.000 
feet per second and is reflected by walls or 
other hard surfaces. At each such rellection, 
Ihe sound wave loses some of its energy. In 
the average living room, whore walls may 
perhaps he ten feet apart, sound will undergo 
a hundred reflections per second and lose all 
its energy in that length of time. Conse- 
quently, echo and rvn-rhcratian give little 
trouble jn radio installations, Hut in a 
theatre, where the walls may be a hundred 
feet apart, the sound, undergoing only ten 
reflections per second, may retain its energy 
and therefore its audibility for two or three 
seconds or more, confusing new sounds that 
follow. This condition is known as reverb- 
eration and is sometimes very troublesome. 
Its treatment will be described hereafter. 

Another technical problem, somewhat 
familiar to television enthusiasts. Is that of 
controlling the speed of the motor which 
drives the sound film. If .this speed is not 
held the frequency of the sound will shift — 
a form of distortion very annoying to the 
ear. Several methods are used to control 
motor speed, some of which include intricate 
vacuum tube circuits. 
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Tlie only Quick -Art I ntr. Automatic VVf inline Ground 
(Uarfg PocuaI up Camera u-ing Stun* lard Roll Film. 
Good for all |iuri Separate Parts or At- 
taclimrhU atf Nrresaary ! 



No Double Exposures with "PAL KO"l 

It THINKS and CO! 'NTS for you. Used by 
1*. S. (Jovemnient, Educational Experts and 
Leading Publications. Simple! Positive! De- 
pendable! 3 Camera, in One! "PAL KO" takes 
full postcard HA. or *2/S or 1/3 this size — 1 !> 
picture on a six exposure film! 

SAVINGS ON FILMS ALONE WILL SOON 
PAY FOR "PAL K0" 
SATISFACTORY PERFORMANCE GUARANTEE0 

OR MONEY REFUNDED 1 
SOLD DIRECT FROM MANUFACTURER TO YOU 
WRITE TODAY FOR FREE CATALOGUE 

PAL KOa Im% 

817 Wash. Blvd. CHICAGO Dept. R-2 

Here's a book every Radio 
Man will refer to dozens 
of times every day — 




A Valuable RADIO BOOK! 

U ERE is one radio book that answers every 
conceivable question on interference. It 
contains 76 pa^es, 8^x11 inches, chock full 
with wiring diagrams, drawings and photo- 
graphs showing where interference originates 
— how it is distributed, and how to eliminate 
it. This is a wealth of information needed by 
every radio listener, dealer and Service Man, 

Send fifty cents in stamps or check for this book. 
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96-98 Park Place Now York, N. Y 
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Our Readers Say — 

"The RADIO-CRAFT INDEX makes it easy to 
find the exact location of any article or topic 
which appeared in RADIO-CRAFT. Without 
any loss of time, you can locate Quickly, the 
article needed. This book is a big help to every 
radio man." 



The 

ICAI»IO-< ItAI T 

INDEX 



It contains a thorough, alphabetical and topical 
arrangement of EVERY article and subject 
which has been published in all the issues of 
RADIO CRAFT from July, 1929 to June, 1932 

ll.ulki Mm have conclusively finm-il m t|« I tie need ami 
|.rjn tii .ihlllcy tw a liook uliti-h ha- im lililed hi II. a mm* 
|irrlKTi<.i\e mi l mnn»Ute Lining ol eury aMli-le wliU-li has 
Mill* lar iH'ti imhllslioil in K.\ I HO-THA FT. A IxHik 
uiiiih litis »m< h topic sii -.ijlfiliUih'ii .iti> I t ri»s»-iiKlciol 
th.il a mere Kl.inrr at a <4llijii-t will ai\r ji.ii any iitiiu- 
t»ci trf i Ui^-i li« .it ions mill ii»fs nf it. l*or cxamiilc. if 
>ou luuk at inlir*. jun liinl topli . \ annus miIi- 

tllli'o. (teiwiul. |Miwvr. traiiMiiiitiii)!. |iIx;<o.mIK Irving 
ot (iti>cs. th>raii»n«. eti. Kmt\ article <»r notice In the 
hook h.i- Uf'tl cuiHitleriMl 40 .h-cply iintmrtAiil that when 
j on icltr lo a ifrtsiln i-]i(*«lfimtiori. li«le<l helnsv the main 
toiih'. >oti will tiinl nerhaps a dozen or more articles 
treating the »uhjeri fnitn dltTerent angles. The antlMir in 
each 1 a x e i«> jihrn the exact I -.suit' in whi.h the nrtli-lo 
appeared, and on what pmro it is to he Ion ml. So ac- 
rnralel> lompil^d, hv C. W. Palmer, one ol lading fnre- 
1110-1 Hiii»ix. thai in le^ than two minute', you can turn 
to anv ait I U — needless to uaile tlirtiugli all the Issm-s 
ol llAMO-l |t\KT ha\e heen |aihlUhcd during the 

Iia>t three years. 

The UADIO-i RAFT INDKX is exactly the -ame size as 
the monthly mnjrazine — it lia* -1 |Mige>. It can he con- 
veniently kei t mi tile with I lie cooie> nl Hie magazine— 
rea<ly for nui-k refi rente. The index is piinted on good 
paper with '■elf liners. 

This hook U -old only liy the puhlMier- at 25r the 
ropy. Mail oipou below for jimr timy it (he RAIHO- 

ni.\rr ^dkx. 

Briefly outlined below appears only a partial 
contents of the book 
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2. The Theatre Manager. 

This is 1 iu ^rntli'intm who guards por- 
tals of tlicath* Imsincss ; hin xitjtmtttr? must 
uftftt'orc fill {HHt'luisr* of ttnlrfH for trnrfc t*t 
Uv ifunc. Hut he is n difficult man In ai»- 
|H'f»:ii'1i, Iwhij: in £t>ii<»ra] ipiltc so|»histi<-nt<'<1. 
if not hard boili'il. Hp uses extravagant sub's 
i-ltiiiiis In his own l»iishu»ss too frpipn-nl ly 
in hp niiii-h iiii|»iM-ss«vl hy anyone trying lo 
wll hint anything, however jsood the offer 
may sound. He is. In mover, very keenly on 
llw? lookout for every means of eiittint: his 
expenses or of insuring his oqiiipuient against j 
breakdown. The k«\v to his xmnl ^raees ean- 
imt he diseiissetl now. Afler th<» Imekunnnnl 
of his htiHiuess prohleius is made plain. He* | 
proper metlioi] of npproailiini: him will hi- ' 
i-oiiie clear. 

3. The Projectionist. 

The approval of this Kentleman | s vital. 
He is oliieially n'spiuisihle for the opera 1 hoi 
and condition of the eipiipnient in the pro- 
jection booth. Moreover, he Is n responsible 
person in every sense of the word. In many 1 
states he is lieensed only after a stringent 
exnminallou. He deals with highly inilnm- 1 
malde li liii, and a uiouiem's carelessness on 
his part can i-ost a li mid red lives. He will 
not he pleased with anyone who conies in 
proposing to show him how to do his work : 
but the fart remains that \u* can, in most 
cases, use tin' cooperation the local radio 
man can supply, and will welcome it if it is 
ttffrrwl tarttnlfft. The problem of deal Ink 
with him is eompliented by the fact that 
some theativs employ union projectionists, 
and some, men who are not members of any 
union. Must of the larger ami wealthier 
t ilea t res employ union men. whose salaries in 
the larger cities run to a hundred dollar* 
a week or more. It is a fact that many 
of these men learned what they know about 
electricity In the days In-fore sound came to 
the theatre and have never acquired an easy I 
familiarity in dealing with vacuum tube 
equipment. Not that they help in run 

mug their jobs, for whii-h they are paid, but 
often they ran use it, if it is of the ritflit 
kind, and properly offered. Approaching ami 
dealing with tln-m is a most vital factor in 
seinriiitf theatre business— one that will de- 
serve a full article, devoted to nothing else, 
and offering many com rete surest ion* }ls 
lo methods of approach. 

4. The Radio Man's Function in the 
Theatre. 

Why it is that, when the projeetlonist h 
capable of making his own repairs tin 1 
trained man's serviees will be helpful to him 
(and can become indispensable! wilt not be 
ipiite clear until after the peculiar nature of 
theatre business has heen discussed, and 
therefore will be explained more fully. At 
this point the radio render may. if he will, I 
accept the statement that he can be of most 
vital service, as a fact, subject to later 
elaboration, The crucial point is that merely | 
to repair theatre equipment Is not enough: 
it must l»e repaired, when it breaks down, 
i» tt t/rrttt hurry. The radio technician 
offers the theatre his experience, his meters, 
his stock of parts, and his instant availability 
as a resident of the community. In most j 
instances no one but himself can i:ive the I 
theatre all these advantages. 

5. Sales Approach. 

That the sales approach to the theatre 
must be tactful and not clumsy : that It 
should not be under taken on the spur of the 
moment but carefully engineered with a full 
knowledge of all the details of the sales 
resistance that normally will be encountered, 
should be sufficiently plain from the fore- 
going. Concrete suggestions will follow. 

Theatre Problems Are Interlocked 

II will he seen from the above that many 
of the problems a radio technician may ex- 
pect to encounter in seeking theatre business 
Interlock with each other: therefore it was 
thought well to preface a detailed discussion 
of each with this general outline. When 
the subjects described above are taken singly 
in greater detail, reference, to tUfc* outline 
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# 'Sylvania News*' brings all the 
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Here at last is a device made to eliminate com- 
pletely man-made static, the type of noises that so 
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it reduces it to a minimum, disturbances caused by 
electrical appliances and aerials of all descriptions, 
and brings in reception with clear, and excellent 
results. Can be connected in five minutes. Elimi- 
nates all roof aerials. 

Service Men and Dealers add this money-making 
radio device to your line — install the Dumont 
Eliminator in every home where you call to service 
the set. A lifetime of service is guaranteed for 
every Dumont Eliminator. 
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RADIO SERVICE MANUAL. This 
is the greatest hook of the year for 
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si t< m hi militate liow envli of them relates to 
tin' others, and so make for more thorough 
iinilprsliiiHlinjr. Hut In-fore anv of tliem run 
Im' til k rn up fully it will also he neerssur.v 
for the reader to liavo some rntirepttnn of 
that extraordinary nattire of Rhow business, 
w hi ih u ink- riles thtiu nil. 

.lust a.-* »o one of the iilimv suhjrets eait 
hi' made rh-ar without soiup retWi'iuv to one 
or iiion- tif tin' oilier*, so iioin' of them, not 
wvu Mm- teehiiiral mil nre of ihe apparatus, 
•■nil uilfijiiutely lie jrraspoil without roust nut 
ri>fiTi-iii'i' to iln' unusual problems of the 
theatre industry. Tin- M»eeinl naiure of thnt 
industry is ili'serihoil hel«»w. nod slmuhl 
ulinttfx' ho ivtiuuuiieivtl through everything 
thnt follows. Tin- hijjh pritvs paid i»y 
then in s for projii-iiou room supplies uml 
Inhor. tin- psyrholoyy of tln« theatre uiainipT 
sis n business num. and ninny other perulinri- 
lie« i he radio render will liml meutiouoil iu 
the nrtieles to follow. nn<l will eiieoiiuter in 
|itiMlie:i1 eoiitmt wiih his loenl thentres. 
lire .ill explnined hy the fuel thnt I he mtmsr- 
mttit htiviiH'xx is rirnxt h ulhj itiffcft'ut frum 
ihmi ot fur bnxiiH'K* trhufstu'W. 

The lull rlior. hakor ami radio dealer nil 
sell lan^ihlo. eoiiereie inerelmudise, thnt ran 
he eurrieil nwjiy. Mint <nn he weighed, iiiesis- 
UI-ihI. exnnUlHHl. The I hen t re's eilstomers 
enrry nothing awiiy from lis doors, unless 
thev enrry it in Their heads. The then Ire 
does not sell even its sents. It rents them 
for the time heiiu: : time is what it sells, 
niid what It tfives ill return for the money 
U hikes is a whom/ — a very ilinVnlt lliliitf 
for the rust inner to Weijrh. men sure or «'X- 
amine. How ean the customer ever tell thnt 
he is irettiiur his money's worth? So ninny 
111 tie thiiurs prevent hint from Hotting it. 

A n win may easily buy his a dm is si on and 
enter the tlienliv in a stnte of miml thnt 
prevents him from enjoyim: the show. The 
state of mind in whieh n man enters a rmlio 
store doesn't mutter uiiile so inueh. If he 
buys it tithe, nt least he eolni's out with the 
tuiie. Poll if In- lniys then ire out ertnhinieiit 

while he !s in t lie wroiu; in I to enjoy it. 

he tiiines tail with nothing and hohls a 
irrtldtro ii^ninsi Ihe t lien t re. Therefore the 
inannL'er, unlike une<t other business men. 
must enjole his enstotliers liefore they heeoiue 
his customers : must tires* up Ids front with 
lights, n ml nltraetive pletures. put uniforms 
on his cusliier nn<l dmirmnn, deeorate his 
vestilmle enlled the lobby, ami do tunny other 
thiiurs not thought of by other business men. 

Oner the customer N ln«oile no simill tiu- 
noynme may he permiMed. In the wen It hie r 
tlnntres. the lightiuir, Ihe rnrpels. the seats. 
Ihe drinking fountains, the rest rooms, the 

very tone of voii f ihe ushers, are given 

the minutest attention ihousulids of dob 
In ri nre s|»i«nt on what M-em, to one not in 
the business, to be the merest t villi's. The 
theatre is in business to make money, not 
to ihrow it awny. hut even a small iiniioy- 
mice nmy npsel the pa iron's enjoyment of 
thnt intniiirible. uniuenxurnble thing enlled 
eniertninmeut, for whi<h he lias paid his 
money, and then he is )e>s likely to eouie 
hnek. A Inrsre proportion of movie painm* 
nre women, and tin' Ind1e>. as everyone kimw>. 
nre sometimes very fn>sy nhmit very small 
trillex. uml luidly npsei by them. 

The tnoral of the above is that: a sliirht 
iliilorihui iu the smitid i-< u erini" : n tlistno i- 
im; mdse in the sound is a siti ; ojo/ oi/e#'- 
ntiitittit of tltr sjmir is hhtfi ttTtistm ! A 
iheatrc will i:n to u'l-eni lengths, uml spend 
IniL'e stuns, to avoid tiny of those things. 

That fact will be clearer when it is renlized 
that theatre bnsines>. like the baker's and 
unlike the radio man's. |> e>sentfally ropent 
business — tln« vital problem is "in make them 
crime buck." lint, differing from the bake- 
sbop. the theatre iloes no I purvey a necessity. 
The problem of the linker is to insure thai 
his customers will return to Mm. instead of 
going to some other bakery. The problem 
of the then tie industry is to make customers 
come to tin' theatre at all. This is one' of 
Ihe reasons why. in theatre eode, a distract- 
ing noise in the sound is a sin. and interrup- 
tion in the show unpardonable. It is also 
one of the reasons why advertising is of the 
most vital importance to show business, and 
why yon will find the manager, when you 
go tu see him, much more interested in the 



A Revelation 
,N Short Waves - 

"Cooking By 

Short Waves" 

Complete Details in the November 
issue of SHORT WAVE CRAFT 

FOR 25c A COPY 




S Ll LgApjjmPERIMEmRS MAGAZINE 



MOM 
WAVE 
CRAFl 





. (jpokinq with Short Waves 



At All 
Large 

Newsstands 



Over 



4- Color Cover 
9" xl 2" in Size 
2C0 Illustrations 



nAl'MH.V Inoroadnc raoli dav aro Ihe nnmlior of e\- 
i-Hui.'iiN in thf* Shi)rl«\V.ne ti< I I -ile-vfloemi'in-i 
uliiih .ii l* nriiiBini: in this Ipmih li of r.nlio thnu>an-N of 
rifw * - tiirill 'jtfkvr'i." KxinTimenii-i-. a- In the p«rly 
.'iv- t ,f U.i.lin. HKJttn UiOf the ni<i< rhinit\ to liritijt itli.int 
^liitlni.' t\tr\\ I ri\ out Ions. Itni-I. in SIIUKT W.WR 
t'ltATT. the Experimenter's Magazine. U -m mxi < :in imiM 
\ tic mui Simrt -Waw St-i*. Imii li rr.«ii"ii itii'iv ml rfn*l»- 
i-i . SHOUT W.WK i'HAKT 1^ t\ lu-i*rb « short-wavo 
nisit:azhie — Hit kiml you Uu\e \\i»hel Im so Ioiik 

Feature Articles in the November Issue 

Cooking With Short Waves, 

The Short Wave Scouts— handsome trophy 
cup given monthly— by Hugo Gernsback. 

Ham and Yeggs, by W. H. Fraser — Short- 
Wave Fiction. 

Adding Phone To The Amateur Transmit- 
ter—With full details and diagrams, by 
Leonard Victor, W2DHN. 

World's Tiniest Radio Tube. 

A 4-Tube "5 and 10" Meter Receiver — 

with Optional Super Regeneration! By 
George Shuart, W2AMN. 

The Best Short Wave Station List In Each 
Issue. 

SPECIAL _OFF§ R_ £QiJ£2N_ 

SHORT WAVE CRAFT RC- 1 1 

98 Park Place. New York. N. Y. 
GET ACQUAINTED OFFER 

I 1 A* per your Sptelal Offer, I enr!- <* $1 00 fnn.-nlii 
:.it>l fittritfn $1 -<U lor which pnlcr nu sutler ripf hm t» 
SHOUT W.WK I'UAl-T lor S im-nth- (I imthrxijin.l 
thit \i«nr iv.'ular tmv for » V4»:n *- »tili» -ri|t» inn U f*J ."Ml. I 

I I Mifl i Minn.lf intiy .it SHOUT WWi: cu.\KT 

fc<r which 1 em lose K>c (I*. S. Stamp* or coin a«vfptfil>. 



N.iriK' 
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Service Electric 



^ff iterators/ 

In your community there are 
dozens of electric refrigerator? 
be serviced. Many need im- 
mediate repairs which can be made 
quickly, with little expense — and which 
you can repair with the aid of this au 
thoritativo Refrigeration Service Man- 
unl. Make many extra dollars, together 
with other repair work. Electric refrig- 
eration servicing is a well-paying busi- 
ness — start in your spare time— before 
long vou will devote full time to it. One 
or two jobs pavs the small cost of the 
OFFICIAL REFRIGERATION SERV- 
ICE MANUAL. 

96 Pages of New Data 
Have Been Added to the 
OFFICIAL REFRIGERATION 
SERVICE MANUAL 

To bring this useful service manual right 
up-to-date. Mr. L, K Wright, the editor of 
the OFFICIAL REFRIGERATION SKKV, 
ICE MANUAL, has added a wealth of ma- 
terial on new electric refrigerators, and 
older models as well. As usual every re* 
frigerator has been accurately described 
from the viewpoint 4 if servicing — diagrsims 
to illustrate the essential parts, so simpli- 
fied that repairs can easily be made. The 
addition of these new pages will not in- 
crease the cost of the book to those who 
order their copy now. 

Here Are Some off The Important Chapters: 

liitrnduiiion to Ihe Refrigeration Servicing ButlntJi 
Til-lory of Refi iroral Ion 

i i-laiiHnl.il> of Itvfri iteration 
DetiTiption of All Known Types of KefrlKer.it ion 
M.i ir 

TrnuMe Shoot in k 

t'nlt Pari*. Valves and Automat it Equipment 
Make* and Speri Aral ion* of I nils 
Manufacturer* of CaMmi 

RefrUf rants mil \iitomal li- Equipment and Many 
Other Iinporiant Cliapiers 




Over 1,200 Diagrams 
450 Pages 
Flexible Looseleaf Binder 
Complete Service Data 

Mail Coupon Today! 



GERNS8ACK PUBLICATIONS. Int. in 11 

96-98 Park Place. New York. N Y, 

I envlose herewith toy remit lam-e for ? "■ H- Mipl 
stamps or Motif v Order ai«'fpied> f'»r -■ I iicl ■ jou 
are to send me. po*t«n:e prepaid, one ••A>y of the 
OFFICIAL REKItlfJEK ATHIN SKRVH K >1W- 
1" Ah. together with the extra 96 pages of new ma- 
terial at no extra eost. 



Name 



Address _.. 

. itr 



c olored pictures he expert < to dress his lobby 
wiili for tin' next slmw tlniti in anything you 
can say about saving him money in tin* pro- 
jection rootn. Jt is also the reason why you 
have a very good chance to sell him an 
amplilicr and loudspeaker lo use outside hi* 
front door for advertising purposes. 



High Treason — and Worse 



SERVICE PROFITS 
ASSURED 



Theatre pinplr say: "The show tnnst go 
mi" — and they mean it. The show must 
oil iim< excellent reason is that if it doeMi't 
i lie audience asks for its money huek. Now. 
iliis is more expensive in show business thsin 
in any other. l!ecau*e — if a dissatisfied ens* 
tomer brings hack a radio receiver, and nsks 
for his nmtiey. the radio store loses a sale:— 
that's bad enough, but at least it gets the 
r< reiver back, and ean sell it some other 
time. Hut when the Unsure gives refunds 
to its patrons because the show lias stopped, 
it gets nothing hack, for the theatre does inn 
s»dl seats, but "time." and rents the seats for 
the time involved in one show. The next 
show is a new show, with new seats, or 
rather new time, to be sold. Time is the 
theatre's stock in trade, and it eannot be 
taken bark when i he ruMoiucr is given his 

ey bark : the theatre thsit has to refund 

;id missions is in precisely the cotulitioii of 
a radio store that had to refund the priee 
of a defective radio receiver — if the customer 
kept both the radio met and his money. It 
has lust part of its stock in trade without 
any return. Therefore -the slmw MUST g" 
on. Ami whatever money must be spent in 
ihe projection room to sit that it goes on. 
must he spent — if tubes ens I apiece, that's 
just too bad ; it' if <t lot clmiper to keep 
thou to have » hi'*4it:*t*nrH. 

In these recent years of depression not all 
theatres have done as milch as they usually 
do to avoid slight distractions to the patron; 
not all of them have done as much as they 
usually do to injure against interruption of 
the entertainment : but the above describes 
the normal rotiditioti of theatre operation in 
the | 'nlted Stales, and a eomlitioti that has 
beiii fairly well approximated even in these 
hardest times. The chief difference the de. 
pressioii lias made is that formerly the man- 
ager was so Interested lu his advertising that 
lie ordered what he was told was the best 
for his projection room, and didn't care 
greatly if it cost a hit too much. Now he ha«< 
formed the habit of being extraordinarily 
keen to save any slight operating cost he 
can but not at the expense of patron annoy- 
ain« or — above all— of a stop in hi 



WITH THE 



RCA RADIOTRON 
CUNNINGHAM RADIO TUBE 

SERVICE SYSTEM 



show. 



CARBON MICROPHONES 

{Continue? fi'om />«//<■ lis" i 
incut determining optimum stretch, •■eiu and 
try*" Is the best inelhod. 

The carbon eii|»s, 11 and I are tilled half 
full <»f carbon grains, the grade dependent "ii 
the use to which it is to be put. Number Un 
is recommended for hard usage: No. so is 
used for general work and is sclee|ei| i n most 
instances: No. 1*mi Is best for extremely high 
quality reproduction, The latter packs quite 
easily and has a slightly higher background 
iioiso ; and is suitable for use where the 
microphone is thoroughly protected from 
bumps and vibration. 

l-'isrure 'j shows the procedure in tilling the 
button cups. A flat piece of glass is held 
vertically, across the front of tie- button and 
the button lapped lightly to scute ihe car- 
bon. The amount of grains can bo viewed 
and the same amount put in each one. If 
the pressure of (he button felts on the dia- 
phragm is equal, the buttons will be balanced, 
electrically. 

The damping plate (F, in Fig. 1 i is spaced 
from (»ne to two thousandths of an inch from 
the diaphragm. If several grains of carbon 
or dust are permitted to remain on this, it is 
obvious that they will touch the diaphragm 
and damp the movement. The damping plate 
shoii hi be cleaned immediately before as- 
sembling. 

The buttons are rcphn-ed and the micro* 
plume is again ready for an ovor-oiitliusinstic 
political speaker, an excited orchestra h-ador 
or a bouncing sound truck to start it on its 
downward path. 



THI HOIIO OM»r 




SERVICE ORDER FORM 

(Similar Form for Cunningham) 
• 

The'Servicc Order Form is one of 
the most popular features of the 
RCA Radiotron - Cunningham Ser- 
vice System, comprising also a 
Prospect, Sales and Service Record 
Form, Service Billhead. Not-at-Home 
Card, Service Post Cards, Service 
Advertising Mats and numerous 
other profit-building items. 

• 

Thousands of dealers and service 
men are making money on service, 
right this minute, with the aid of 
the Service Order Form. 

This form offers the service man a 
simple, complete, accurate method 
of making charges and recording 
service work done. 

Its very completeness stimulates the 
service man to do a thorough job. 
Space for "complaint** is a time 
saver because as many facts as 
possible are ascertained in advance. 

Complete customer information is 
compressed into one line with the 
use of svmbols. 

50 triplicate sets to a pad. Radio* 
tron Item No. 319. Cunningham 
Form No. 1180. Price, imprinted, 
with six sheets of carbon paper, 
3 pads for SI. 25. 

I PROMOTION DEIT.. It. C. 
j Cnmrien. N. J.: 

I enclose 11.25 (cash) (check) (money 
order). Send me 1 sei of Service Order 
Forms (3 pads). 

□ Dealer Q RCA Kadiotron 

Q Service Man Q Cunning-ham 



Name. 



Street, 

CHy State. 
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"Best for livery Test" 
New Model 401 

31 IJ LT ITKSTE IC 

A Leader in Design— A Champion in 
Performance — A Winner in Price! 

™ | PRICE ONLY 



$15-00 

A U NET 

Knock-Down 



KIT 



(less batteries) 
Complete with 
Instructions 
Net to Dealers 
■• and Servicemen 

I _ _ z*_. . List $27.50 

The .MiXTITKSTKH leads herame li will inner 1* 
<-f>rm oh*<u>te. It eicells In Performance heiinise it 
fuiH'tiono more ucrnraiely. inih-ker mid hetter limit 
other rn^cre. Xi'vi-rUieles.*. Hit price. Is tower limn 
that of ri.Jinary testers. 
This htirh-uniillty Instrument Inelmle* .1 Triple Range 
Ohiou»«ur. ' a ly 2 million ohms. nmijiletele >t -if- 
contalnid; a Four Range Voltmeter, 0 - ."> - ."*(» - a^Vil - 7 TmI 

•■'Its. at 1 t oIhih ikt volt; a Tiiple Itiiuge Milli- 

iiuiiiH'ln-, 0-o-2."jil-7."ji| lulls. 

An .\n twin at i< Selector Suit eh lii>t;int l,v com iris to 
Mir d*'sin»d (fnuit and ratine, at the same lime ilU- 
connijctinir the hieler tr-1111 all other firruiN and 
ranires. TUi safety fennrre preteut* A horl circuits 

ami linin-oii's. The meter ploved i> a .'{%" 

ir.\r*optal !>|>r uiuvlnc mil Inntrmnent. Accuracy 
ulihfn 2 pen-r-nt. A t altered compensator ulvesi 
smooth zero adjuidment on all ohiiuiuter ranges. 
TIk Multlfe«ter I* mounted In an attractive. Mini. 
Pact, uWalllne tliiif.il <■**,*— r.*4''x* 3 4 "x4". Vunel 
is clearly etched. A .set of hlnh-Krade ti-l prod-t 
wiih <let.n h.ihle alligator spring damps Included 
uilh Multimeter. 

A* hied, wired nod ready to use 9XO net to deal- 
ers and servicemen. List $37.50. 



THE "DEPENDABLE" TUBE TESTER 
NEW MODEL 303A 
Will Always Be Uo to Date 

Certainly fl fiery m-w tube — ni.ire than I'M) 

different type* are indh : iied on the panel. Kur- 
nirniiorr, it prmidei ror testing 50 more new 
type tub«. I'erpeiuidly up- tumble. It has many 
oilier fealure-. t'ses hlnleuuullty DWrsnuviil 
Mining t.,\] im-icr. 'IWs all fuhes more accu- 
rately an I wirntltli-uHy. Only tun seleclor 
swiPhoi to adjim Has slum tester, moulded 
f-M-Vcts including large mid small 7-prong sock- 
ets, j ii lot lU'hi Indicator, teas le-t. .-.rcond plate 
for all tv-tlfifrs. line \oltagc iidjuojiiicnt. beauti- 
fully ru-hed panel, \\ K U\ compact. t<>od-looklnjt 
icartwrrUf carrying case. 

$ 18«7$ net to dealers and servicemen — List $35 
Also available in Knock*Oown Kit Form Com* 
plele with Instructions $14*7$ 



Send for free data sheets on complete line of test 
equipment, 

RADIO CITY PRODUCTS CO. 

48 West Broadway Dept. RC New York, N. Y. 



solved:: 




For those .A'uateurs or Short 
Wave Fans who wouldn't af- 
ford a teal '<>i[inieirlid S.W. 
Ueviiier. To-.tal is now uffer- 
tng the- International Pro- 
fessional. A powerful and 
xe lectin. 7ahmatory hullt 9 
tul it- A.f. Shoit wave H»i>er- 
lietercdyne. It em ploys a 
tuned K.F. «iage. Insljn- 
laneous bjniJ spread, new 

drawer tjpc - oils, audio *\W. o«r.. electron coupled one, 
^ \\ut\ output and other professional fciiiuie*. ]>epend- 
ah It- world vild*- reception. Kit or Tahoiator> 
wired. 1>c<. Hhed in Noiemher Jiadlo >Vw& 
and Or Inner Short Wave Crafl. 
Write immediately for diagram description 
and special offer to Radio Craft Readers. 

POSTAL RADIO 



TAUREX Meter Rectifier 

Oomerts any D.C. MIIHamnieteT Into a Sennit ire 
AUter MADE FOR M ETERS — Size IJ In U\ 
% n. FULLY GUARANTEED. 

ran be u«ed In Set Titters, Anal>zers and for 
many othpr purposes. See article on I'nhersal 
Analjzei ljj Oft. Issue of Itadlo-Craft. TAUREX 
■ ■ill he <-lilppe4l |KKlpald jirumtitly uiH>n receipt of 
IS (- heok or i nu. v- order 1 — or order C.O 1>. ah I 
pay iuMmarL Furnlslieil Complete with Diagrams 
■in! 1 ivtrui'tlon- 

The Taussig M ASTERD1 AL — installed on your 0 to 
I IM Mllllammeter enuhled ynu to read Sixteen 
Ki and I> ( Voltage, Ke»lstance and Capacity 
Jlangcs. 1'rlee $2.7fi postpaid. 
Lte Taussig, 3245 37th St., Long Island City. N.Y. 



MAKING CHOKES, ETC. 

{Cttutinttrrf fff/m pa ye ~S} ) 
the layer and emit imp* 1 1 10 wtuilin*: uiH-nn i«>ti. 

Tapping the Transformer 

It is iniirli rasicr in takiiii: tups uff tin- 
wirulintrs to tnkc iln>ui utX jit tin* uuiKiili* turn 
iiatluT thsm In brum lln-in from within tin* 
wiruliiiL' 1. h in] by jn^^lin^ ilu- nmnln'r ul" hiy- 
ns am] ihc turns |mt Iji.vcr tliis tiin itsiin Ily 
lu- jMioni|»lislii'fl, if tin* iiiiiiiIht of taps ih-i-iIim] 
is nut t«m un-;ii. This will, of i-nnrsi*. luivr 
to In- jilantii'i] nut bpfon- tin- ruiistrin-t luti ln»- 
L'ins. If it is foiiml non'ssary tu hrin^ mih 
nips within tlic mil. j»ioar care shuiihl In* 
laki'ii not to wi-akon tln> insnljitimi. '1'lir 
turn to W tapppil shoiilil Ur pttllml up sli^lnlv 
ami ;j strip of pnijufi' ilotli pltu-inl inulcr tin 1 
spot win-IP tho li'tnl is to In* snlili*n-it on. Tin* 
li*nil nitinin^ out nf tin* roil slum hi ho in- 
milntiMl with ciiinlirii' inliiiii: ainl havo strips 
of oinpho i-lntli on i-ac-h side. When the pri- 
nniry wimllusf hns been loiiijtlefiMl. Iiiml the 
Inst turn in minli the same ninniii-r as lie- 
fore; nsi- a longer piece uf tape lor ilonhlitm 
Imek, ami p strip of loihesivr to hold K hi 
plflie until the seeonibirv himls it. l'lnir 
nin« or two hiyeis uf empire elnth anmml 
Ihe winding timl fasten it h.v a small stii|i 
of ttifin arotiml eaeh side. tr a statie shield 
Is desireil it run Im* made of a very thin sheet 
of eojiper alomt »/a-in. whler than the witid- 
lnu' and cut to a length such that It larks 
approximately tf-fn. of jjoin-r elea r anmml 
the primary. This ran he held in place while 
one in* I wo layers of vt 11 pi re rloili are wrapped 
ovi>r it and fastened in place with as little 
tape us neressai y. Kveryt him,' is now in 
rroilim-ss to start winding ihe seinmlary 
which is const rncteil the same as the primary. 

WIkmi the wimlitii* is tinished and hound 
completely, wrap the entire coil wijh cotton 
lape. the wrapping heiny done pi-rpendiruhi r 
to the wire. The ceil is then immersed in a 
hot mixture of beeswax iim) resin nnd slowly 
boiled for lifteen minutes. Tin* roil j s ajjaiii 
completidy wrapped, this time with either 
frictiim or I'tapire tape. Build tin* core up 
as shown in W'm. 1, iif stamped lamina I hm> 
of this type im* used 1 ntid slip [deces «.f 
pnraffined cardboaril beiwii*n the cuil and the 
core. The mil ran he lightened onto the «m- 
hy carefully driving very narrow wed-es. 
from each side of the transformer, bet ween 
the core and the cardbojnd. The core should 
he rrrif fifth ftp fltHtiprri to prevent excessive 
vibration; anirle. irons or holts ate suitable 
for this purpose. 

Mounting the Transformer 

Hue of the easiest and most effective meth- 
ods for monntiiijr such a unit is to place ir 
in a can similar to the type shown in J'ijr. .\. 

-\fier ihe transformer is placed In the can. 
ihe ran should he tilled with hot asphalt uui 
or resin compound to seal the unit. The fol- 
io win j* table. 1, of average design factors, 
irives the desirable set-up for use in huiblinj* 
otdinary transformers of conservative rating 
althon'ih the values can be varied up to ten 
P«-r cent, nnd still be within working Hmiis. 
It is advisable io use sinjxh*-cot ton, enameled 
wire fur this class of work as it has liijrh 
insulating qua lilies and cannot be damaged 
ns easily as plain enameled or plain double- 
mttoU'Coveretl wire. 

TAHLK I (Averajro r>eslf-n Factors^ 



Haling 
Wat is 


l"<ire. Si 1. In. 
X-Sfclhm 


Wire Size 
1'rl. 


Turns 
1TI. 


Turn$/VoU 
l'rl. or Sec. 


50 


2.0 S«|. In. 




Ti00 


4. o.- 


7." 


•> •, 




21 


42.' 


o.ST 


100 


"2 4 " 


i* 


20 


::ri0 


.'UK 


ir,o 


1**7 44 


ii 


18 




2. st; 


1*00 




11 


1G 


2<io 


** .V* 


:ioo 


4.0 ** 


0 


14 


24." 


2 


4tM> 


4.4 ** 




13 


100 


uir, 


«J00 


0.5 '* 


0 


11 


i:w 


l.j:; 


N00 

1000 


(i.O '* 

7,:j « 


41 
II 


10 
0 


120 
110 


1 .00 

1.00 



Although different trnns formers will re- 
quire slightly varying methods of const rue- 
lion, by exerting care ami discretion, highly 
satisfactory transformers will result, 

1 The next article will cover A.F trans- 
formers.) 




A Symbol 

npHE Yule log— symbol of Chrtst- 
J» mas through the ages. On the 
great holiday the lord of the manor 
threw wide the doors, and misery 
and squalor were forgotten in the 
cheer of the boar's head and was- 
sail. 

Customs change, but the Christmas 
spirit is ageless. Today millions ex- 
press it by the purchase of Christ- 
mas Seals — the penny stickers that 
fight tuberculosis — still the greatest 
public health problem. Your pennies 
will help. 




Buy Christmas Seals 



i4j;*T7T?T' "A 





THE MAGAZINE OF SEX SCIENCE 

HKXOM.MJY, fore most educational sex magazine, Is 
.\riuen lu simple languaee and can I. read by 
every member of the fanlly It H instructive en 
ttglti ti»k- — uat 1 rlxiiue hook — contains no jargon 
Debited t.. SI dice of Health Hygiene 

r hi) ,1ns £i imiiortant articien on Sex lem e, *;« 
Pig^. nitb aliracthe tv.-n-color cover. Here are a 
few of the more 1 aportant articles: l'regnant men j 
>t*x Starvation; (Mnumeislon of Women; Men Who 
Suckle Infants; Church and Sexind hit .Hun- Met. 
slrliatlon In >foiikeys; the Uirlh of Stone Itahles : 
sex Crimea: K Hoy or a Girl?; Sexual Selection - 
i iairol .if S>,.hiN< ; Sexual Deficiencies; Impoteniy 
in /ioung Men; While Man Turna Negro, eti 

Ort a copy of SKXOUK1Y on any newasla'nd. or, 
U your dealer cannot supply you. send 25c in stamps 
fur a copy uf the current Is.-ue 
SEXOLOGY 25 R W«t Bread way New York. N. Y. 



Read the announcement on page 260 
about the new 1934 OFFICIAL RADIO 
SKRVICE MANUAL. This is the great- 
est book of the year for Radio Service 
Men, 
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A 26-W. "INTER- 
LOCKING" P.A. SYSTEM 

{Continued front, puitc 28.1) 

thf» speaker field. Therefore, it i* rocommfwlcil 
thnt the separate external speaker lipid exciter, 
dhown in ritf. I. bo employed. 

This unit as shown ar It in Fig. 8 is com 
posed of a heavy-duty power transformer. 
ITU, kith Hired in :i full-wave rectifying eir 
itrii employing a type s:i mereiiry vapor recti- 
nVr VI 0 (which produce* sntheient rnrrctit t<» 
fully energi/.*- ttrtt l».UOO olim field coils), ln- 
gHlier whli a 1." hy.. £00 ulitn, l-O nia. chokr 
coil, Ch 10. and un 8 nil.. ."►00 \\. dry elect ru- 
lyfie eondt'riser. riU. Tlic latter two units 
remove all audiMc filter ripple from the 
speaker lields. Hush-mount female recepta- 
cles KOI and MCA provide for convenient 
connection of the t.\vn speaker fields to the 
exciter. 

Hy using this special tield exciter the versa- 
tility of the system is vastly increased, it 
provides for the use of an additional speaker 
at any future time (if the initial purchase 
ktrfudes only one) without making any 
changes, and also simplifies the instn H:i t ion 
of either one or i wo speakers tit any distance 
from the amplifier, since only the voiee-coil 
connections need he run from the amplifier 
to the speaker, while the HO V. t A.C. con- 
nections for the eSeirer may he taken from 
any A.C. outlet adjacent to the spfakef. 

(The manner in which the accessories are 
eoiuiectod to one another is illustrated in the 
hlock diagram, Fig. t>.) 

It should he home in mind that one of I 
these exciters is re«|nire«l for ev« ry two s|>eak- 
cis; thus, tf four or eight dynamic speakers 
:mc euiploynl. then two or four exciters re- I 
*pecli\c|y, must he used. figure .1 shows 
how both the speaker exciter and phono, turn* 
tahle power supply are temporarily mounted 
in the cover of the speaker casne. Itoth units 
are readily demount ihlc f"r use at remote 
points. 

In conclusion, the writer expresses the hope j 
that this unique and highly versatile P.A 
fysteni will he the means wherehy radio 
dealers and Service Men will considerably In- 
crease their incomes, either hy entering, or by 
branching into the highly profit able "indus- 
try" of renting or selling P. A. amplifiers. 
The author will he pleased to answer nnj» 
queries thai R.iMo-Ciiaft readers may ad- 
dress to bis attention. 

List of Parts 

Input mixer control box 

One KemingtOn double-button microphone 

transformer, type E<S70. Tl : 
One Kerning ton phono, pickup transformer, 

typo ECmO. T'J : 
Two Klectratl rheostats, 400 ohms, \12, M'2 : 
Two Klectrad moil i lied type attenuators, 

0.5-nieg.. It:*, UA : 
Two D.IM'.T. toggle switches, Sw. 1, Sw. 2: 
One S.P.S.T. toggle switch. S>w. :'. : 
One S.P.D.T. toggle switch. Sw. A ; 
One Hemington tone control, 'IT: 
One Weadrite mi Ilia in meter, o-2r» ma.. MS : 
One :t*way point ized plug and outlet, l'l'i, 

TP2: 

One Coast-to-Coast drilled chassis; Misc. 

hardware assortment. 
Phono. Motor Power Supply 

One Hemington power transformer, iype KG70, 
ITS : 

One electrolytic condenser. 2.000 mf.. C27 : 
Two copper-oxide rectifiers, type XIMiS, IIKI, 
HK2 : 

Two Hush-mount female receptacles, 11CX, 
RC J : 

One S.l'.S.T. "on-ofT" switch, Sw. : 
one fuse, 2 A., V2 ; 

One Coast-io-Coast drilled chassis; >lisc. 

hardware issort menr. 
Speaker Field Coil Exciter 

One KomingtOn power transformer, trpe KOTO, 
I "IT. ; 

One Hemington filter choke type KOTO. ChlO; 
One 8 mf. electrolytic condenser. ri'O : 
Two female flush-mount receptacles, HCT 
KC4 : 

One 20 ohm C.T. resistor, H20 : 
One S.P.S.T. tOL'krle switch, Sw. 0 | 
One fuse, 2 A, F3 ; 

One Coast-to- Coast drilled chassis; Mine, 
hardware assortment. 




A Tip for SERVICE MEN 

'"pHE name "ELECTRAD" on a replacement Resistor, Volume Control or 
1 Amplifier has always meant the HIGHEST QUALITY at the LOWEST 
POSSIBLE PRICE. ELECTRAD products were the best obtainable when radio 
uas young, and they are the best today — the result of pioneering and 
specialization. 



RESISTOR PERFECTION 

Here is a wire-wound, viireouseuanieled ten 
waiter that is conijKici, beautifully made, lony. 
lived ami remains constant in resistance value. 
The price is so low there i> no longer any ex- 
cuse for using nou- wire- wound resistors of low 
wattage, when you can have the extra safety 
factor without extra cost. 

The electrical industry has recognized vitreous 
enameling as the finest tyj>c of insulation for 
more than fifty years. 

Monel Metal contact hands and lugs resist oxi- 
dation and eliminate expansion strains. Ku nipped 
also with pigtails. 

Same type made in three sices, three ratings and 
67 values. 




FREE 



VEST-POCKET 
VOLUME 
CONTROL 
GUIDE 

Wrife for FREE Copy 




Plain and twitch rovers in 
stnntly interchanqf ablt. Ju&tl 
snap one out and the other in. 



The Handiest 

VOLUME CONTROL 

Without disturbing control connec- 
tions, KLCCTKAD Replacement Vol- 
ume Controls may he converted to 
the power-switch type merely hy re- 
moving the standard end-cover and 
snapping the switch assembly in its 
place. 

Long. ALUMINUM shafts are easily 
cut to desired length. Just five types 
required to service 799 standard 
model receivers. 



Write Dept. RCH for 
FREE GENERAL CAt.U 
i.OG ami VEST-POCKET 
t'OLUME CONTROL 
GUIDE, 



175 Vttrlck St. Mew York, K. V 

ELECTRAD 



T/ie Source of Supply 



FOR 



AMPLIFYING EQUIPMENT 



Here von Can get everything from the small Portable 
Public Address outfits to large Rack and Panel combina- 
tions for theatres, auditoriums and schools AIL types, 
sizes and prices of units for indoor and outdoor hxed or 
movable installations— many of them carried regularly in 
stock ready for immediate delivery. 

Mixing Panels, Transformers, Booster Devices, Cen- 
tralized control assemblies. Radio and Phonograph, Screen 
(.rid Audio. Pentode Amplifiers and speci.il equipment 
miilt to order. Hack of every unit in this wide wei 
balanced line is the Webster laWatory and the Webster 
guarantee. Webster equipment and statements are de- 
pendable. 

Inquiries ami requests for quotations invited. 




WANT IT? 

Complete Webster 
catalog showing latest 
types of amplifiers and 
other sound equipment, 

sent on request. 



THE WEBSTER COMPANY 

C H I C AG 0, ILLINOIS 

BACK ISSUES OF RADIO-CRAFT 

which you might need to complete your files, can still be had at the price of 25c per copy. 
Send us your requirements, together with your remittance in check or money order. 

New York, N. Y. 
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WWW. 



tfouTt~}\trufJtjii. Ihv 

GREATEST VALUi IN MIKES 





BETTER RECEPTION 

WITH THEjtMPERITE 

The only automatic \<>ltage regula- 
tor. Keeps set at the required volt- 
age- Prevents overloading aiu! un- 
timely burnouts. * 




f\MPERtT£ Cor poration 



4ir t-HDXDWA V 



FINAL BIG CLOSEOUT OF 
JEWELL TUBE CHECKERS 



.1 e w e 1 1 .138 tub* 
wller. This Is th* 
one that eve 
denier wants. N ■ 
you can afford t ■ 
huy two or more at 
tills spec-la) price 
Only 25 left. Each 
M't furnUrietJ wltl 
the X a-A I d 
XYL s I n ft I e 
adapter. Our 
lirice 

$29" 



2 A3 
2A3 

15 
19 
01 A 
I 

IP 
WD 1 2 




IEEQS 



X. Y. Headquarters for Transmitting 



MAIL ORDKKS 
KILL Kit SAMK 
DAY. <?. O. D. Or- 
ders must he arroin- 
panied hy 10% de- 
posit. Include postage. 

45 D Vesey Street 
NEW YORK. N. Y. 

Apparatus 



HIGH-FREQUENCY LOUD 
SPEAKER 




fTIHent. precision -hu lit dynamic 
■nit t ■ emer autlio band from 
JOIN t 12.<K>«) cycles. Specially 
i Unt'd iKini Included with unit. 
Perfect for wlde-ranije reproduc- 
tion n«i he used with large hum 
or cone speakers and Alter listed 

List $25.00 

Special high and low- 
pass Alter with coup- 
ling t ran sf cm nor. for 
iitnpllHer output. Can 
a I II m 1 n U in case and 
coupling transformer. 

List $25.00 

Write Dept. 
RC-II for Data 

RACON ELECTRIC CO., Inc. 

52 East 19th Street, New York, N. Y. 



7 BRUNO SUPERIOR 
VELOCITY MIKE * 

pcrior to the avcraae micro- 
phone used by amateurs that 
there is uo comparison," says 
a, well .known r:idio expert. 
Excellent for public address 
or studio, Rapidly replacing 
carbon mikes. Voices enme 
thru life-like. Savs Mt<- 
M«fppi. not "Mitti.i-yippi '\ 
Response 30 to 14,000 cvcle*.. 
List Price (Kit) $10.00 



SUPER TESTI NG KIT! 




WITH PENCIL TYPE HANDLES 

ami interchangeable Tip End. 
Kit complete wilh 2 Plug-In- 
Prongs, 2 Alligator flips, 2 
Needle Point Phone Tips, and 
2 Spade Lugs, Long, Thin 
Pencil -Type handles for easy 
testing in tight places. Ideal 
for testing Long and Short* 
wave Sets. Colls, Condensers. 
Etc. Complete kit. Introduc- 
tory price Now $1.00 Prepaid. 
American Radio Hardware Co. 

137 Grand Street 
New York N Y. 

Write for Free r*zU Catalog 



CAR-RADIO NOISE 

(Continual from jkhic 2ssj 

internal pickup. Imttrry loiul, remote control 
lend, etc. This sin mid be minimized before 
anything is done about ccunuxting or locating 
I he antenna. Shunt olio of the "spare" con- 
densers from the key side of the ignition coil 
to ground. Likewise try u connection from 
the gas indicator side: also, the hattery side 
of the coll. if it is a three-contact coil. l>o 
not try to connect a condenser from the mid- 
point of the coil to ground because, besides 
getting a nasty "shot in the arm," you will 
"kill the motor/* since high-tension current 
goes i hrough a small condenser like sand 
through n sieve, and a panel ure is liable to 
happen to the low-pressure condensers used 
fur the purpose. I >y passing one or more of 
(he points mentioned should bring the noise 
down decidedly. 

If the ignition coil is mounted under the 
dash-hoard, on the set side of the bulkhead, it 
is best not to waste time but to remove the 
coil and place it in the motor compartment, 
us near to the distributor as possible. It 
sometimes happens when the switch is an in- 
tegral part of the coil. Unit when the coil is | 
removed it will lie necessary to obtain a sepa- 
rate switch and put it on the dash: then, 
lock the original key in the coil and solder it I 
in place in the locked position. Hring the f 
leads from the new key to the coil by using 
ordinary, heavy-duty twisted lamp cord, first 
sheathing it in copper shielding. 

Connect up the cull, close the hood and. 
using a coil of tifteen or twenty feet of in- 
sulntcd wire connected to the antenna lead 
find thrown on the ground outside the car, 
tune in a station and note the noise level 
with tlie motor running. I'nlcss the car 
is a Ibtiek or a similar cur which has every* 
thing practically inside the motor block, il Is 
to be expected that noise will be heard, but it 
should be decreased to some extent. 



"Trimming the Rotor" 

The next procedure is •' trimming the ro- 
tor*' of the distributor. Remove the cap on 
the distributor head and take out the rotor 
(that little gadget which goes 'round ami 
'round and actually distributes the "kick"). 
Lightly dress down the running-edge wilh a 
file to remove the corrosion from the tiring 
side, ami then carefully build it up with hard 
solder as shown in Tig. lit so that it makes 
an actual wiping contact with the spark plug 
point contacts. Some cars use a rotor which 
makes a u actual wiping contact by means of 
a spring slider. In this case simply dress up 
the cap contacts and rotor with very tine 
emery cloth or. preferably sandpaper, until 
shiny. 

In tin' case of fixing the rotor, it need not 

I be stated to use extreme care, because if a 
slight amount too much solder or a sloppy 

I job of soldering is done on the point there 
is a very great chance of the distributor cap 
I being split the lirst time the motor is started 
up. A few tests will generally show how 
much to use in each individual case. It is 
better to make several tries each time, adding 
! a little until it Just makes a light contact. 

than it is to spend time and money buying 
[ your customer a new cap for his distributor. 

The i dating of the "A" battery lead can 
also cause a goodly amount of pickup. Try 
all three suitable places for the least a mount 
of "back up*' namely the positive "A" of the 
| battery, the starter positive and the ammeter I 
I positive. When the best place is found, make 
S that lead as short as it is possible. The j 
writer has found cases whore a healthy-size 
U.K. choke properly bypassed to ground helped j 
immensely. For this purpose a simple choke 
I is made up from annunciator wire wound on ' 
a suitable form. From V* to % pound of No. I 
14 is sufficient. 

With all these tests made, install the an* 
tenna which Ls to be used, and again compare 
the reception with that when the outside 
I wire was being used. If the noise level goes 
up it means that your aerial is either inef- 
; licient or insufficient. If you are using the 
J antenna supplied with the car, in the roof 
I of the tonneau, try supplementing it with an 
under-ear aerial; also try using just an tin- 
dercar aerial alone, not using the car aerial 
at all. With due respect to the manufacture 



CLASSIFIED 
ADVERTISEMENTS 

Advert Lenient s In this section are Inserted at the 
cost of twelve cents per word for each insertion — 
name. Initials and address each count as one word, 
('ash should accompany all class! tied Advertisement.*, 
unless placed hy a recognized advertising agency. No 
le>s thas ten words are accepted. Ad\ertl>lng fur 
the Pecemher PJ.'tt ls>ue should he received not later 
than Ovtoher 9th. 



AUTO GENERATORS 



A.C. AUTO (IKNKRATOR- -Convert Ford gen- 
erator into 110'volt, 250-watt, dependabel A.C. 
generator. Driven by fan belt on car. Adaptable 
for public address, radios and home, camp or 
flood lighting. Simple instructions with complete 
drawings. Only $1. Autopower, 410 So. lloyne, 
Chicago. 



POWER SUPPLIES 



A.C. POWER, less than $5.00. Ibtild a 300-watt. 
110-volt, 60-cycle, public address or light genera* 
tor. Complete plans $1.00 or A.C. Power. P. O. 
Hox 382, Vincennes. Indiana. 

RADIO 



RADIO PARTS — WE CARRY EVERYTHING 
for receiving and transmitting. Wedel Company. 
Ittc.i Wholesale. Seattle, Washington. 

CRYSTAL SET— Something new. Separates all 
stations. Operates speaker. 750 miles verified. 
Blueprint 6 others. 25c coin. Modern Radiolabs. 
15 UK Liberty, San Francisco. Calif. 



MAILING LISTS 

Pave the war to more tale* with actual 
names and addresses of Live prospects. 

Get them from the original compiler* 
of basic list i n formation— up to date- 
accurate — guaranteed. 

Tell us about your business. Well help 
you find the prospects. No ob- 
j^. ligation for consultation service. 



60 page R«f*rcnc£ 
t^^^\BooK and Mailing 
vf A \ LIST CATXLQ^ 



Gives counts and prices on 
8,000 lines of business. 
Shows you how to get special lists by ter- 
ritories and line of business. Auto lists of 
all kinds. 

Shows you how to use the maits to sell 
your products and services. Write today. 

R. L. POLK &. CO- 

Polk Bldg.— Detroit, Mich. 

Branches in Principal Cities 
Wortd's Largest City Directory Publishers 

Mailing List Compilers. Business Statis- 
tics. Producers of Direct Mail Advertising. 



The Hotel Royal" 

The HOMELIKE Hotel of Philadelphia 

at Broad St, & Girard Ave. 
Philadelphia, Pa. 

Combines every convenience and home coin* 
fnrt and — commends itself to people of 
refinement. 

WITHIN 5 MINUTES OF CITY HALL 
Rates as tow as 

a $1.50 $2.00 $2.50 — Single a 
i 2.50 3.00 &. up— Double I 

We make it our business to please 
w A»k for Mr, Thatcher, Mgr. 
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ers of the ears, tbcj sometimes mnko very 
jrouil iinisr pickups out of what was meant to 
be ii n t'llit-it-iit radio aerial. 

Next hotul all tin- pipes, wires anil control 
rods coming through the hulkliead, on hoth 
Hides, vniinidin^ lioili securely and soUU'riiitf 
all ctiiiucciions, <i round the elect rolock oahle 
is wi ll as ilie speedometer ealde at several 
plaos alou^ their Icnjri lis — tii>i making siip* 
tluit the metal you are tfion inline it to really 
is a ground and not ■'above/' or just lianging 
onto a wooil frauie-piecc. 

If after all these precautions have been 
made a great ileal of tie- noise is not removed, 
obtain a piece of copper screen ami place it 
under the floor mat, directly beneath the lo- 
ta lion of the set. ami ground this securely to 
the hnlUhead. If tin overhead antenna is be- 
ing used, make sure that the springs in the 
sen is and back of the seats lire all well 
bonded together and grounded to the chassis 
of the car; as well, ground all the metal :u- 
cossorics whieh may be placed on the ear. 
The robe-rail of otic particular open car 
caused two men to spend over threcMruartors 
of nn anxious hour on a ear only to find out 
that this member was st rewed into a wooden 
Uick-post and was not grounded. When this 
rail was grounded securely to the cli.issis, a 
drop in the ignition noise level whieh was 
really unbelievable was noted. 

The writer has a penchant for underwear 
aerials. Wlnrens the overhead antenna may 
be nunc elliciclil in some Instances — 1 like to 
know that my results will be the same all the 
time, .so for that reason always iim> the same 
st\le antenna, supplementing it from time to 
time with the tar aerial furnished when it 
proves to be as good as the uuder-car aerial. 
The aerial used is simply a piece of copper 
screening a fool ami a half wide and from six 
to seven feet long, set in a tlat bag made of 
top material t wa tor-proof, of eoiirse) ami 
with a tape at eaeh of the four corners. 
Fastened between the front and rear axle of 
a ear they are neat, clean, efficient ami cost 
hut 4o to oO cults to make lip. 

The following are some of the methods 
regularly used to eliminate noise in some of 
the most popular makes of ears on the mar- 
ket. To list all of the tars would be too great 
a task, hut the tew popular oues noted cover 
about all the methods used. 

ItTICK. — Uattery lead installed in shield, 
antenna wire shielded, suppressors and con- 
densers connected. A small piece of screen- 
ing sometimes used on floor of ear under set, 
securely grounded to frame. This will gen- 
erally eliminate all of the noise in these ears 
as they are the easiest to work on, everything 
electrical about the car being shielded and 
ihe spark plugs being em-used in the block. 

ITIKVROI.KT. — t'oil moved up and fastened 
to motor Mock in close relation to distributor. 
Leads from switch to coil being run in a 
twisted pair, shielded in copper shielding. 
This lead should be run in such fashion that 
it passes low on the motor block alongside of 
the distributor. Kuihl up the rotor of the 
distributor. I'.oml all wires, pipes and con* 
trol rods coming through the bulkhead on 
both sides and git m ml well. Install set on 
right side of ear, I'se all suppressors and 
condensers, and if a slight md«?e is still heard 
use a condenser on the switch or battery side 
of the coil. On some of the earlier models 
of this tar, notably the VX\0 and liKSl. it was 
necessary to Insinli a fairly heavy II. K, choke 
in the "A" lead, bypassed to ground, 

P()XTI.U\ — i'lnte coil in motor compart- 
ment near distributor and follow precautions 
as oul lined above for the "(.'bevvy." In ad- 
dition it is sometimes necessary to bond and 
giound all the cushion springs ami robe racks. 
An umler-ear antenna is generally more ef- 
ficient on the smaller closed models and road- 
ster jobs of this make. 

Iki|m;k. — T'se highly efficient uuder-car an- 
tenna and extietnely short leads from coil to 
distributors. Shield all ignition leads from 
switch ami use condensers on switch side of 
eoil to ground. For some mideciphe ruble rea- 
son it is sometimes necessary to run the 
wires from the distributors to the plugs in 
shielded wire. When this is being done make 
sure however that there Is sufficient spate 
left between the suppressors and shield to 
avoid a jump-over to ground. Regulation 
Packard "Lackard" shielded Ignition wire 



PORTABLE PUBLIC ADDRESS EQUIPMENTS! 




TYPE PG-62 — A complete Portable Public 
Address System, including the famous VELOC- 
ITY MICROPHONE, a hi R h K radc Cbiss B 
20 watt amplifier, and two modern dynamic 
loudspeakers — all selfcontatned in one con- 
venient carrying case. Operates on 110 volt 
AC and is designed to faithfully reen force 
speech and music. Has piovision for electric 
phonograph input. 



TYPE PC63 — A smaller and lighter design 
including close talking carbon microphone. 
Class B 6 wan amplifier and dynamic loud- 
speaker— all self-contained in one convenient 
carrying case. Operates on 110 volt AC and 
is designed to reen force speech and music, 
and has provision for electric phonograph 
input. 



A full tine of high quality sound reenforc- 
ing equipment is available for permanent in- 
stallations. 




Surveys and estimates furnished on request 
and without obligation. 




Write for descriptive literature. 
ANYTHING IN SOUND REPRODUCTION 
Phty to phone Division 



4^ 



RCA VICTOR COMPANY INC. 



'Radio Headquarters" 



CAMDEN, N. J. 




WAKE UP ... I 

STOP DREAMING • 




• Radio Offers a 
For Ambitious Men — 



Real Future 



FREE • • • 

Illustrated 
Booklet 

Containing. complete 
in formation regarding 
our vartuoi courses — 
write for it today' 



To the man who has time on his hands just 
now — the man who wants to put that time 
to thinking of the future — CREI offers a 
complete home study course in Practical 
Radio Engineering. 

Not only is this extension course prepared 
for the average radio-minded man, but it 
consists of a series of instructions in special* 
ized training for those radio men who know 
that technical training will give them that 
needed knowledge and ability to forge ahead 
to bigger things! 



CAPITOL RADIO ENGINEERING INSTITUTE 



14th and Park Road, N.W. (Dept. RC-I I) 



Washington, D. C. 




THE NEW 

SHALLCROSS 

WHEATSTONE 
BRIDGE (No. 630) 

Tlti* Inexi^nvire, rutf»:<-<l. aid tvMhWp 
Im-c ruriu-nt ism \h- «-asi1.\ h r» ililcd h\ 
He--fiM.il in hnii i;in«. *Ii"< 1 a i:i.«<v is 
attaint <l U\ riii|>|u\ inj» n sit :>t w n .♦<•- 
cut.if.- SHAIJ^ HOSS Kr-i r an<l a 
.-•n-lthi- J. A- N r.ulvxn ,ii i t r 

Range, .01 ohms to I I.I Megohms 

S« utt r>r in staitiffK In* Hnlh'fin 
6>'>'f' runt ttiti in«( full i»< If) /tui- 
tion un*l fi$ii«lt nit tun ili tails 

SHALLCROSS MFG. CO. 

703 MacD*de BKtf. CoNingdale. Pa 



On page 305 of this issue you will find an important announcement which tells about 
the OFFICIAL REFRIGERATION MANUAL and the new material tAAed . . now 
bringing this valuable book right up to the minute with new servicing material. 
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^adio{raft FREE 



BOOKLET 
SERVICE 



READERS' BUREAU 

On this page are listed manufacturers' catalogs 
and booklets, chosen because they are of in- 
terest to readers of RADIO-CRAFT. You can 
obtain copies FREE by using the coupon below. 



5. Clarostat Control Handbook. A large 
*2-pagc hook containing detailed specifications 
of volume controls, attenuators, constant-im- 
pedance controls* phonograph pickup faders, tone 
controls, line ballasts, rheostats, potentiometers 
and fixed resistors of various kinds, together 
with valuable circuit-design data. Clarostat 
Manufacturing Company, Inc. 



6, Mr.AsfRiN'fi Resistance nv the Inflection 
Method, The conventional method for the meas- 
urement of resistance involves the use of the 
Wheat stone bridge, a costly piece of apparatus. 
However, there are other nieihods which provide 
a fair degree of accuracy, enough for all prac- 
tical purposes. The least expensive is the de- 
flection method, which makes use of popularly 
priced inillinmmeters and fixed resistors. This 
bulletin describes the method completely. Shall* 
cross Manufacturing Company. 



II. Supreme Instrtments. Contains lengthy 
descriptions of the Supreme service instruments, 
including the AAA1 Diagnnmeter, which is five 
instruments in one. the model 90 analyzer, the 
model 40 tube tester and the models 60 and 70 
oscillators. Interesting to the Service Man tie- 
cause it tells how Ins work is facilitated by 
ingeniously -designed test equipment that indi- 
cates the ouidition of an entire set in a few 
minutes. Supreme Instrument Corporation. 



19. A Baptism of Fire. Centralab fixed Te- 
sistors are made by forcing a carefully calibrated 
resistance material through a plastic ceramic 
material, and then baking both under terrific 
heat. Hi is booklet describes the manufacturing 
process in detail, and lists the advantages 
claimed for fixed resistors of this type* Central 
Radio Laboratories, Inc. 



12. Rfaprite RAnto Instruments. This six- 
teen -page pamphlet contains some valuable hints 
on the testing of electrolytic condensers, as well 
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Readers Bureau 

96-98 Park Place, New York, N. Y, 

Tlcase send me free of charge the following 
booklets indicated by numbers in the published 
list above: 



No. 
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I 

I Xamc .... 

I 
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I 



City.. 
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(Please check the fol laving) 
I am 

(1) □ Service Man (2) □ Kxperimenter 
(3) □ Dealer (4) □ Jobber 

(5) □ Radio Kngineer 
(6) □ Licensed Amateur 
(7) O Professional or Amateur Set Builder 

Thit coupon will not be honored unless you 
check off your classification above, 



as descriptions of the full line of popular- priced 
Keadrite instruments. Worth having. Rcadrite 
Meter Works, 



76. The Coast-to-Coast "Broadcast." The 
"liroadcast" is the Spring-Summer 193.1 edition 
of a 100-page mail order catalog that is a veri- 
table encyclopedia. Every article is well illus- 
trated and aescril>ed for the benefit of radio 
dealers and Service Men, for whom the volume 
is specifically intended. Coast*to*Coast Radio 
Corporation. 



94. Electrad Products. The newest and 
latest catalog of Electrad products contains 
twelve pages and lists many types of fixed and 
variable resistors and five different kinds of 
amplifiers for public address purposes. The 
popular Truyolt resistors have been improved 
by the addition of insulating shields and heat 
rail tat ing covers, and a number of new sizes have 
l>eeii added to the line, A handy and useful 
catalog, Electrad, Jnc, 



96. ToilE ElLTERIZER AND CONDENSERS. The 

Tobe^ Deutschmauii company is now catering to 
the Service Man with an extensive line of filter, 
by»pass and line condensers and radio noise 
simulators. A full jtage is given to the new 
"Filterizer" noise eliminating antenna system, an 
item of particular interest to Service Men be- 
cause of the money-making opportunities it 
otters. Tobe Dcutschmanu Corporation, 



97. Arco Tube Rpli-ETIN. A descriptive 
folder giving full technical characteristics on the 
complete Hue of Arco radio receiving and trans- 
mitting tul>es, photo-electric cells, television 
lamps, hot and cold cathode tul»es, cathode ray 
tiilKrs. rectifiers and charger bulbs. This can lie 
posted for easy reference. Arco Tube Company. 



98. How to Use Noise Reducing Antenna 
System on Kkoawast Waves and Short Waves 
is the title of the latest l»ooklet on this important 
subject. In addition to covering the theorv, the 
practical application of the Various noise-reduc- 
ing systems available for broadcast and short 
wave use, is described also. Lynch Mfg- Co. 



102. America's Oldest Radio School, This 
attractive 16-pane catalog descril>es the various 
course of instruction available at the RCA In- 
stitutes in New York and Chicago. Training is 
given in the following subjects: radio broadcast- 
ing, radio operating, radio servicing, and sound 
and public address work. Home study courses 
arc also offered. RCA Institutes, Inc. 



103. Miles Public Address Systems. A con* 
cise 8'page catalog listing microphones, loud 
speakers, power units, amplifiers, transformers 
and incidental accessories. MUes Reproducer Co. t 
Inc. 



104. Weston Standardized Service Units. 
This folder descriljes a complete series of stand- 
ardized service units, consisting of an analyzer, 
tube checker, oscillator, volt-ohm meter and ca- 
pacity meter. Weston Electrical Instrument Corp, 



I OS. Rabid Bargain News. This dealers* and 
Service Men's mail order catalog is a veritable 
buyer's guide. Among the hundreds of items 
included are auto radio sets, mobile sound ampli- 
fiers, dynamic speakers and replacement parts 
of every description. Federated Purchaser # Inc. 



106. Ex-Stat Specialties por Radio Service 
Technicians. A useful catalog of resistors, 
condensers and volume controls, prepared espe- 
cially for the Service Man. Of particular value 
is a ten-page section listing the correct replace- 
ment volume controls for numerous radio re- 
ceivers dating back as far as 1926. Tilt on 
Manufacturing Company, 



107. Siiure Technical Bulletin. A 4-pade 
bulletin published monthly, and devoted exclu- 
sively to the advancement of microphone tech- 
nique. Share Brothers Co. 



split for about an inch or so and that part 
of the shield removed, is generally O, K. 
Ground all shielding well but take nfre that 
in doing it no chance uf grounding due to 
rain is possible. 

OIIKYSLKK* — Coil moved up next to dis- 
tributor and all wires on both sides of bulk- 
head shielded and bonded. Coil bypassed and 
a goodly portion of shielding used under Moor 
mat in region of set. I'lider-car aerial pre- 
ferred, 

I'At'K A It! >, — liest results are met with the 
use of an under-car aerial in addition to 
overhead aerial when car is furnished with 
saint'. Thoroughly bypass all eoil leads and 
shield Ignition wires from coil to distributor. 
Some of Hi. -so jt.bs have had to have the coils 
moved up to the front of the motor block. 
Tin-re an' a great many custom-built body 
jobs in this class and great care will have to 
bo taken in bonding the cushion and back 
springs. Itypass all dome 1 it'll t leads at the 
light, and ground thoroughly not only the 
protective cable on spotlight hut also the 
standard used to bold ihe spare tire in the 
fonder "well" on the sport jobs. 

AUIirUX. — One of the toufjhext cars to 
work on is this job. This is especially true 
of the models which encase the leads coming 
from the distrilmtor in an aluminum-topped 
hood. It is necessary to spjire no pains or 
copper shielded wire on this cur. as every 
available lend must be thoroughly shielded, 
rvwy control rod bonded and grounded, and 
the coil placed In Hose relation to the dis- 
tributor. Also ground all metal floor panels 
that are not already grounded. Hun the "A" 
battery lead-in shield from the ammeter lead 
or starter positive. Make sure that every 
piece of metal in the chassis, even down tu 
the window raising mechanism is grounded, 
as well as grounding thoroughly the frame 
holding the spare tires. If the car uses a 
tonneau windshield as so many of this make 
do in the open cars, ground this ami the 
metal hack of the front sent thoroughly, not 
being content with merely grounding' the 
metal back and relying on the screws holding 
the windshield to bond it to the back. To 
the Service .Men who can lick an Auburn com- 
pletely on the first **craek" belongs the title 
■The complete 'Auto-trieianV* It has been 
done, but generally if an Auburn comes into 
the shop the owner Is given to understand 
that some little noise may be present **at 
times.'* This is to forestall calls when the 
owner finds other, less expensive cars with 
little or no noise at all. It can be reduced 
to n minimum by careful work and attention 
to details as shown in the first part of the 
article. 

FOItn. — This is another easy car to work 
on, especially some of the older model A's. as 
all that is necessary in these cars are the 
suppressors, find condensers, and shielding of 
the coil leads. In the later models the 4 s 
ami VS's it is a little harder as the distribu- 
tors will have to be dressed down and thp 
coil sometimes moved up. Bonding and 
grounding of all wires and control rods is of 
course part of the job. In the two-door 
sedans It is best to supplement the overhead 
antenna with an under-car aerial, and also 
bond and ground the springs of the back seat. 

PLY MO ITT 1 f. — Coll should be moved up to 
the distributor or placed as far front as pos- 
sible. Shield and bond wires on both sides 
of bulkhead. Not much trouble. However, 
on account of the "floating power" feature of 
these cars some trouble is experienced due 
to Incomplete electrical bunding of the block 
to the chassis, a copper bond strap made 
from shielding, fastened under one of the 
bolts and thence to frame will lick it easily. 

Now a word at this time about the care 
necessary when working on and around igni- 
tion systems. ,\ "short" plays havoc with a 
car battery and if when changing coils around 
and rewiring ignition systems for new 
switches there is any chance of a short, take 
the time tirst to disconnect the positive lead 
from the Imttery « n d then go on with the 
work. Iteniemher also, that a grease spot on 
the upholstery leaves a bad impression on 
the customer, besides showing you up as a 
careless worker. If you wnnt * repeat busi- 
ness the surest way of getting it is to do 
good, clean work and let your own customers 
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send around their friends. Fully 75 per cent 
ol the work done lust fall was on recommen- 
dation in the shop, simply because t lie nu'ii 
were Hen n and courteous. Where a man sees 
a fellow in ;i nice clcnn suit of white cover- 
alls and with clean hands working on his 
car, and the upholsicry covered over with 
ii ice greaseproof covers, Ihe wheel covered 
with a cloth, and a shield over ihe painted 
parts — it leaves an indelible impression. 

If you are going to specialize more or less 
in this installation work and it is one of 
the few branches of radio now really active- 
get a complete set of wrenches suit aide for 
the removal of the holts and nuts on the mo- 
tor and chassis. Also make sure thai each 
Job is really linished to the best of your abil- 
ity before it is turned over as completed, it 
U far better to advise a customer that "It 
was impossihle to complete the entire job to- 
day to my satisfaction — i will tinish it at 
your own comenieiice tomorrow, " than it is 
to let a customer go out with the idea thai 
you have not done the job right and be forced 
to come back. 

Make positive — and the italics should be 
hearkened to — that when you work on a car 
nothing is left undone when the job is turned 
over. All holts and screws should he as tight 
as they were when you got the car, and every 
wire should be properly installed so that the 
shielding cannot possibly short out anything 
and cause any trouble. 

Kor emphasis, let me state a case In point. 
An owner of a car (a Packard, to be exact) 
had one of his neighborhood radio men in- 
stall a radio set In his car. The job was 
turned back presumably finished. Hut — the 
next day the same radio man was visited by 
an irate car owner and his attorney! In do- 
ing his work the man had loosened up a bolt 
on the steering column to enable him to bolt 
the set into the corner "out of the way.*' 
This holt was not put back securely and that 
evening when driving the bolt had dropped 
out, the steering column became loose And 
an accident had ensued. The man was held 
liable because it was afterwards proved that 
it was his negligence which had caused the 
trouble and he had to "soak up" £700 for 
Ihe damage. Simmihi (to emulate that tire- 
whist le of the air, Kd. VYyniii — when you 
take it off, put it back so tight that the next 
fellow will have trouble tnkiug it off agaiu, 

Some cars have double ignition systems, 
and these contrary to the lirst notion will not 
he ns hard to work on as a first glance would 
seem to indicate. However a word about 
these: don't "fool" with the spacing of the 
points of these systems, as a fraction of an 
ltlcli in their placement means trouble with 
the car. Building up the rotor is U.K., but 
do not try to dress the points down or bother 
with their adjustment unless yon an- an ig- 
nition specialist and have worked on double 
ignition before. 

As a final word, the actual mounting of 
the set in tin- ear is simple, hut before you 
promise the complete installation in "one 
hour" prepare to have a half-dozen experts- 
ready to work on the ear so thai it can he 
done Ask a lair rate per hour for outside 
work and keep in tmieli with tie' iii'iL'hhormg 
automobile sal-s agencies. Do tbeir work 
for them ami sie how many of the friends of 
tin 1 owners of in-w cars will eome around and 
"get one put in." 

Iu the matter of just what charges should 
be made, a great deal will of course depend 
upon your location. Kor Hie average inMul* 
hit ion of a new set a charge of .<lo is made 
to the ciisfouii'i'. Where the work come< 
from one of the automobile ageneies who most 
naturally have to lie "counted in" on the 
labor, there is a tacit understanding that 
they are to bill the customer for this amount 
and their commission of $:!..~i0 is deducted 
from this figure. 

tin all outside work where it is simply 
"noise elimination." a Hat rate of $1.00 per 
hour is fair. Phis should he adhered to in 
all cases and no cut rates given. It will be 
found that a great deal of this work can be 
obtained. Kspi dally, from car owners who 
have had their sets installed in an unsatis- 
factory manner and have never received satis, 
faction from the original installation man — 
either because of tack of knowledge on his 
part as to the correct procedure, or because 
of no desire to satisfy the customer. 



SfflfeHEADQUARTERS f° •» 

^WPUBLK OPPRESS AMPLIFIERS^ 

BtlYDH)E(TfnmMMtlFACTmER»'5AVE BIG MONW 



Shifty ( !7^o jtfodels'jyfaikbk for use m dllsfltitomoht les <wd~\ 
all IndoorW Qvb&<xx/nsiaIklions.such ds Ikivfccsalhj PoWcrcdTlodeh- 
Gpetdtiw/rom 110 MAtor D Cor from d §M Storage baitou, 
withPymz Outputs Ranqin^ from. 3 TO 100 WATTS ! A 



Victor Push Piull 245 Amplifier 



Excellent For All Microphone. Phono. Piekup 
And Radio Tuner Amplification Applications. 

Instantaneous Heater Amplifier for "Cull SyMemO 

^iniJ.*. I m -:H ■ 1< . I._»M>. Standard Model m»» I -!». 2-2«S. 1-2*0, 
Equl,i«-i) will .1 >ut.-|i puoli-l-illl !-!j|i»f -lll-rl l-T - ■ '- -hm i H< r r«|flx_ nfid 
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Announcing Amazing 
Typewriter Bargain 

New Remington Portable only 10c a Day 

10-DAY FREE TRIAL OFFER 

Only 10c a day buys this latest 
model Remington Portable! 

Not a used typewriter. Not a re- 
built machine. It's a brand now, 
jvKuhitti'ii Remington typewriter. 
Eiimi le to operate, yet does the fin- 
est work. Full sot of keys with largo 
Slid small h tters. 

Trv this typewriter in your home 
or oftVeon our 10-dav FRKK TRIAL 
OFFER. If at the end of lu days 
j on do not ngree that this Rem- 
ington is tin. Uuvvt port ibP- at 
any price, you can return it at 
our expense. l><.n t delay. I»on't 
put it off. Mail the coup mi today, 
Or use postcard if you prefer, 




Write for our new catalogue 
showing the most complete 
line of portable and desk 
models ever offered, 

FREE TOUCH 



MAIL 
COUPON 
for full facts about 
this astounding offer 

RKM1K0T0N HAND INC., Dept. RC-4 [ 
1UTFALO, NKW YORK. { 
Flease toll me how I can buy a new I 
Remington Portable Typewriter for I 
only 10c a da v. Also enclose one of I 
your now catalogues. 

Name I 

■ 

Address 



rn^b ■ w • - Auuress ........................ .....j ......... • j 

TYPEWRITING COURSE !__ 1 



FLASH-OVER IN 83 TUBE 



with l\A. amp- 
operators have 
<T wllieh souic- 
f nil-wave nu'r- 

lows by 



Uadio Service Men working 
lilb'rs and amateur station 
been puzzled by the lla^li o\ 
times iMTiirs in I he type s:5 
cury vapor reetilnr tube. 

This condition is explained a< fo 
tin- National I'libm Ihidlo <'orp. : "In ihe 
liandling and shipping of the s:j mbe. the 
exiess iiii'i'eury nften di'pM^ilf its«'lf iii a film 
ai-Hi-s^ tin- stem of tie- tube thn< formiie.' an 
i'lertrii-al path between the eleeti'ode en n nee- 
lions. It Is tin* burning away of thN de- 
posit wliieh eatises the Hash over. 

For resilly ideal operation, tie* 
u ill u sliniild he allowed to I m rii for 
of three in- four minutes. After 
plate voltage may he safely nppli 



tllameni 
a period 
this the 
d. This 



will warm the tube 
the eondensation of 



burning of the lllanient 
Hlltlieietitly to drive off 
mercury >m the stem. 

The type s:i tube is designed to stand an 
applied voltage ef r.oo v.. r.m.s. per plate 
ami deliver *J."iO nw. output. Providing 

tin- in he is operated within this rating, ex- 
eellent life will be secured, but overloading 
will cause early failure. The application of 
higher A.<\ voltage than .%i m I V., per plate 
will cause electrolysis in the glass stem 
which results in stem rupture." 



J 



DUMONT 

* "Best By Test** A 

DumonTs complete line of Electro- 
lytic Condensers, Paper and Tubu« 
lar. enable Service Men to make 
replacements in an unusually large 
number of radio receivers, includ- 
ing all late model auto-radios and 
midget sets. Dumont Condensers 
are recognized b> their superiority, 
quality and permiability in retain- 
ing their values. 

MODERN RADIO 
ACCESSORIES 

The wide variety of replacement 
parts carried by Dumont permits 
Dealers and Service Men to pur- 
chase Standard replacement parts 
at prices which are exceedingly low. 
The quality of Dumont's products 
are only of the finest. 
Send for free catalog listing hun- 
dred* of replacement parts, for 
standard radios, 

Dumont Electric Co.< Inc. 

453 Broome S#. t Ne» York, N. Y. 

Jobbers and Safes Territory Open 
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SUPREME MODEL 333 




The Biggest $39.50 Worth of Analyzer Anywhere 

Ttir new Model 333 h a modern Analyzir romUined with 
it tioinl-<o-t»t)lnt tester, anil eiulile* ll> Htinplett- point- 
to-point re-.|Nianr<\ voltaic »nd rurrrni analysis. (2 1 
UiUe Ip.tliiK from UV n II ► n *ckrt uitli M<lf-i ontaine I 
cii<l shift battery. Ci> cjpucltur leakapf tr-U, lnrlud- 
inu elect rolv'ir enpautor*. (I> use of hind- phone*, loud 
speakers, microphone*, etc. onion Hon* lur all nilscel- 
laiHMiiM te^ts and (."u >n ranee output meter av.iilaWe. 
lor convenient u-e u it limit tlia necessity of irotililesono 
output jiriapter*. 

In usinc Hit- Model 333 It I* unntrrsoury to remove th.» 
rhassis of the radio or to di-manlle it in unlrr to c.iln 
art-ess to the cireuii.s for *'|M»int-to-point" testa with 
test probes as i* ne t>~ tl r\ ulrh the usual "point -to- 
I»olnt" set tester. Anv meter rsiinre may ho applied 
llnu the analyzer rahle imltilhitf tlio-e fur iesi>tanee and 
output measurements Provides A.C.. 1M\, M.A., out- 
pui ran»e3 of fl/5 25/1 i't/iSH/zm/WM mils or volts; 
UeHiNtanr* ranges of o 1.00)1/ lu.imn/lOfl.UOO/ 1 .001). DUO 
"hius; and eapadiy r.mjjes of u/A2Ti 1 .*»."/! 2.T. mfd*. 
All road lops direct on met<»r — no <-hart*. r-.es Supreme' * 
esehisite FIIKK RKKKUKXCK 1*01 XT SYSTEM OP 
ANALYSIS. GO r>ile 

Dealers Net Cash 
Wholesale Price 
Ask your Jobber for demonstration — write for 
complete Catalog. Order now — higher price* 
are certain. 



$39-50 



Supreme Instruments Corp. 

478 Supreme Bldg. Greenwood, Miss. 



NEW AMAZING 

AERO 

INTERNATIONAL 



ALL WAVE 
11 TUBE 

SUPER 
De LUXE 



Here now! World 
wide Reception. No 
plujr. In colls. Auto- 
matic volume con- 
trol— 100^ 0 shielding 
— new super phonic 
tubes. Get ALL the 
programs — short 
wave and broadcast. 
Buy now at this re- 
markably low price. 




Completely Assembled 
With 2 Matched Full 
Dynamic r M 
Speakers $OQ75 

Tubes $ 7 75 " 



AERO WORLD WIDE 

l-Tube Short Wave 
$C AC Set far Heis- 
«J.«W isasi OstraHes 

Knjoy l he thrill of liatenin K 
1MHKCT t.» Hucnoa Ain». 
l-on<ioo. Btrlili. Parij. and 
otht-r liri«a'icaBUnjr stations 
thrmighuut tin- world, v»a 
SUnKT WAVES. The 
AKttt) W'OKLU WIDE 
HECK IV Kit irets 15 lo 550 
niHcn*. Kc.r < he laat aovon 
.wars this I » » t J«- wonder act 

hm been one of theluggeat 

aciliTM in the Short Wave 
Field. 

Complete line of radio sets and transmitting apparatus 
Write for FREE Catalogue 

CHARLES HOODWIN Co7" 
4240 Lincoln Ave., Dept. G-15 Chlcag* 

Please send your NEW 1933 FREE CATALOGUE. 
Name 
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substance lo us, wo 
of it 11 ml would pr 
hoards. Itut it is 11 
radio construction, s 
Aluminum, being :i 



a re 
'for 



very 



used to the "feet" 
(o tr>o it for bnse- 
y poor material for 
*> get away from it. 

soft metal, ran be 



lia lulled just like wood in uuiii.v ways, it ran 
he worked with regular wood working tools, 
and it makes fur far Miporior construction. 



Construction 



The lirst joh is to make up the chassis as 
shown in tin- drawing, l-'ig. L». If yon built 
the circuit shown last month you have only 
one to make, otherwise you must build theiii 
both, ho your work carefully and exactly 
and hold }1 s closely as possible to the dimen- 
sions given, since these same units must "tie 
up" in the future with other units built to 
go with them. 1 1 is advisable, also, to build 
two separate units ax shown because, while 
they ace side by sid«» litis time we may deride 
lo take them apart for another layout. 

First cut out the four pieces required for 
the 1 wo panels and two clinsses, then lay 
them out with a srriber and center-punch, 
and "spot" nil holes with a small drill, sav 
about l/lt»-lii. Then, drill through all the 
hides on the panels, and all except I lie socket 
holes on the sub-panels. Next, bend up the 
mi I ^panels, being sure to make sharp corners 
exactly on the dotted "bend lines" (shown on 
the drawings) and cut out the socket holes. 
After this the panels anil sub-panels may be 
bolted together and a small piece of alumi- 
num about I VL* in. x -VI 11. w ide may bo bent 
lengthwise into an angle and used to hold the 
two units together by being bolted below the 
sub-panel to one of the bolts, on each unit, 
that hold the panel in place. This angle will 
be all that is rieressary, 4 bough if you Insist 
011 an unusually solid job you may also place 
another similar angle between the two units 
at the back of (he sub-panel. 

After the chassis Is c plctclv assembled 

you may take the available apparatus for 
which boles roil hi not be specified 1 since thev 
mount in such a wide variety of wuysi, such 
as coils and tuning roiiden>i-rs. and' arrange 
them nn the. chassis in the most convenient 
way. lie sure to keep the two tutting roils. 
LI, I.'J. and the two U.K. chokes as far from 
each other as possible, and with their axes at 
right angles in order to avoid fee<l bark. 
After everything is arranged <o your satisfac- 
tion mark out and drill the uumnting boles 
and fasten everything down. 

If you built the unit shown last mouth 
and are adding to it. it will Im» necessary to 
remove the tUatneut 



on the diagram as you put it in place ami 
you will avoid mistakes and omissions. 

If you are adding to last month s unit the 
following changes will have to he made in the 
circuit of the original unit and hnd best he 
made before proceeding with the wiring of 
the new unit. 

t'luinge the ILK. choke and its associated 
bypass condenser, from the grid to the pinto 
circuit of the output tube, as shown. Com- 
pletely disconnect the primary of the ^-cir- 
cuit tuner and leave it "lion ting'* ; also dis- 
connect the antenna wire from this coil. Wire 
the tickler of the .'••circuit tuner into the 
plate circuit of the output tube, as shown. 
Uetnove the T.'u ohm Idas resistor ami wire 
in Ibe tun ohm and volume control resistors, 
as shown. The power cable is made by cut- 
ting four wires (with differently colored in- 
sulation) as long as required to reach from 
the set to the batteries and soldering the end 
of each into one of the four prongs of an old 
lube base, braiding the wires together and 
pouring insulating wax iuro the tube base to 
hold the wires in place. 

Operation 

After all the wiring is in place and you 
are sure, and doubly sure, that everything is 
o. K„ yon are ready to put the set into 
operation. 

ring in the phones, tubes, power cable and 
crystal detector, making sure (lint the little 
wire in this last unit is making contact with 
the crystal, and attach the "A** battery and 
the negative side of the "15" battery. \v*hen 
the volume control knob is turned to" the 4 *on" 
position of the li la merit switch the tubes 
should light with a very dull red glow. If 
they don't, lind out why before proceeding 
further. 

Xow turn the volume control to the full 
"on** position and snap the positive "H" wire 
across the Unit cry post. A sharp click in the 
phones anil 110 large spark indicates that the 
circuit is probably wired correctly and the 
connection may be made permanent. 

Make a temporary ground connection to the 
unused primary of the '".-circuit tuner and 
attach a good, outside antenna to the other 
end. Moving the adjusl mctit of the crystal 
detector should now result in clicks ' and 
scratches in the head phones and when a 
sensitive spot is touched you will hear the 
fu miliar rushing sound always present, due 
to atmospherics. When such a spot is found 
leave the detector alone and "lish" for a sta- 
tion with the tuning and regeneration con- 
trols. Ode position or the other of the tick- 
ler with its axis parallel to the main coil 
will give regeneration and the whistling char- 
{Coii tinned on payc :i!4) 



switch from tin 
and substitute 
the combined 
and volume 



■ panel 
for it 
switch 
-oiitro] 



which is being used in 
this circuit. 

Wiring 

If you are starting 
a brand new job yon 
may now proceed with 
the wiring. making 
good, solid soldered 
joints esjiocially in 
the case of bypass 
condensers where the 
pit: tails are depended 
Upon to hold the otti- 
de users in place, me- 
chanically. 

I'se solid, push-hack 
wire throughout. Wire 
iu the lihtiucnt circuit 
lirst. I lien the grid 
wiring and Una My t h< • 
plate wiring, keeping 
all leads as short and 
direct as possible, and 
b c i n g partlcula rly 
careful to avoid run- 
ning the tfrhl wiring 
close, and parallel to 
the plate wiring at 
any point as this will 
cause food hack and 
unstable operation. 
Mark out each wire 



21" 



1L 



NOTt: '••■• 

THESE HOLES IN ONE ' 
PANEL ONLY 
(2 PANELS REQUIRED, 
ONE BLANK) 

— 2* 



-PANEL- 



i 



T 



4J- 



r 




V ir- — -d^-S- •petector -J\J ./..-* : >.-.V C i\ 

J ^ ^ MOUNTING- 4 I .... ■• r4 



•iUBpANZL- 



THI5 HOLE IN ONE SOfl-PANEL 
ONLY. fA> 



• (2 SUB- PANELS REQUIRED) 

X » 2 "FOR SUB-PANEL (A) 
'WWR SUd-PANEL (B) 
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Fig. 2 

Details for making the aluminum panels and sub-panels. 
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INFORMATION BUREAU 

(Continued from j/n-/*' 2t'4 i 

t«stiiitf with the tlotitinir-ntcillatffr tubes out 
tif tlu'ir sockets. 

Similar tvsts slmuM Uo |M*rfoi'in<'il with the 
limiting osrillaloi*. tv\i»rsinir rht» lends of LI. 
if ihmvssiii\v. Wltrii it h;is l»r«*n flct<M'iniiio<! 
ttuit both os«-iltat«»fN aro OM-Hliitiu^. try :t#aln 
to srw a Unit noto in lli<' instrument rwriv- 
<ts. It may In- iHTi'snary In jkM in or iv- 
iimvi* a tVw turns nf \vin i from roil Imv 
«"inso variations in tn»»titit iiiu' this roil with 
r«»5|M»i-t r«> tho sli i< > |c I i nir stirfnro will v:iry 
\t< chararti ristioK snrti« i»»tit ly to throw if out 
of rmn». It shoiihl nut In- tH'<-«*ssiiry to sohl 
lurns to 1.4 if V 1 is up to par ami is Im-Iius 
o|M'iar«Ml at Irs rat in I filament potential 
icht'ck this point, l<y tnraiis of an arm rah* 
voltmeter) . 

<7i Many ImiMVrs si-i'in to In* having 
trouhle ^'ttintf ikii-h to hulhl tho out lit ; 
i 1m* author will ho trhul to irive any desired 
assistance in t li i -t runne«-tion. 

i *t ) Tim values of component parts shown 
in Kitf. 1. the scln-mattr eireuit, an» sntis- 
fai tory : hmvovrr. units *'IA ami «'-A may 
l».< Hiuntfod to ctnivctit tonal trimmer «»n- 
il«»nsi»rs of smaller e:i parity. 

The sehomatlc circuit shown as Via, 1 in 
tho July, lie:', issm* has Imm-ii mollified slitfht- 
ly to secure improvei] operation, as mentioned 
iihove. Therefore, tho rirrnit has hern com- 
pletely checked over ami these slight revisions 
included in the rirrnit shown here as Fig, 
tj. '222. Note that in this rirrnit tin* capaci- 
ties of tin* tuning condensers in shunt to 
IJ-l/J. fi.". have Uen increased Localise the 
pr«-\ioiis values were so near tin* dead-line of 
ino|M'rative characteristic* that the instrument 
wjis extremely difficult to adjust in order to 
serure a heat note. Tlie values an*: 4*1. .*l."n 
iinnf.. variahle. with vernier dial: OA omit- 
ted: C2, .uot.Vmf. : r-jA, ::r.n mmf.. variahle. 
with insulated -dinft and vernier dial. Since 
several roust ruetors have stated that they 
had considerable difficulty in locating the tila- 
riient hallast resistors, the circuit has Im-cii re- 
wired so thai nn.v throe, 2 V. tnlies drawing 
conn] amounts of current ran he used without 
a ti lament series resistor. 

The two milHninmcicr*. are of litrht weight, 
inexpensive type and are used merely as in- 
dicators. When the s< t Is first turned on. 
they siiow a heavy How of current : then, the 
falling off of current Mow indicates that the 
system fed throuuh the meter ha« started 
oscillating. 

The law amount of variahle capacity in 
the Inning circuit** makes possible the selec- 
tion of a large number of frequencies and 
here a surprising condition is noted. Some 
cum hi tuition* of frt'tftn'ttrirn ijire for tfreotcr 
V* nitration ouit »cv/*o»«jc than oth* ?*. livery 
point on tin- Ihuitinir-oscillator dial -should he 
worked against c\or> point on the monitor 



dial. Although this means 100 x 100 or 
1O.000 tests to find the most sensitive setting 
of tie- instrument, the results are well worth 
the effort and time involved. 

Switch is used to cut out the grid 

Idas on the two Ilea t inu'-oscillator tubes, per- 
mitting them to run "wild" and thus causing 
a heavy phi te-citr rent How through coil \ t 2. 
This creates a lU\ magnetic Mux and if the 
tobe circuit continues to oscillate it varies 
tins !U\ flux from some point above an 
arbitrary zero. On some frequencies the in- 
strument performs best when operated in this 
manner. 

If any further trouble K encountered In 
constructing this metal locator, the writer 
will he glad to answer inquiries. 

Franklin E. Sarver, 

2U2'A Hurri*nn Street. 

Kantta* City, Mo. 



PHILCO SHORT-WAVE CONVERTER 

(22'\) Mr. John Kramer, Jersey City. N. J. 

(Q. l.i What Is the power consumption of 
the 1'hllco short-wave converter, model 4, 
when used with a broadcast receiver? 

(A.I.I The I'hilco model 1 short-wave con- 
verter consumes oo watts maximum. This 
converter has its own power supply unit, ami 
for this reason, the type of set with which 
it is used has no effect on the current eon- 
-mined. 

MJ.'J.i Why is it necessary to set the dial 
of the broadcast receiver at 1.000 kc. when 
using this converter? 

fA.'J. i The 1'hllco model I converter con- 
tains the tirst -detector :ind oscillator circuits 
of a short-wave superheterodyne receiver, and 
the broadcast receiver becomes the am- 
plitier, second -de tec tor ami audio amplifier of | 
the system, when connected with the con- 
verter. As the short-wave portion of the set 
is designed to operate with an l.F. amplifier 1 
of l,(M>b kc. the broadcast receiver must I 
naturally he set to this frequency. 

(t^.:;. How is vernier tuning on the short- 
wave converter made possible by using the 
broadcast station selector? 

f~A.:!.i When the broadcast receiver dial 
setting is (hanged, the tuning of the short- 
wave rirrnit is changed by an equal amount. 
For instance, if the short-wave dial is set at 
1' megacycles with the broadcast dial at 1,1100 
kr., a 2 megacycle signal can be received. 
Now, if the hroadesat receiver dial is changed I 
to 1,010 kc.. the tuning of the short-wave 
converter will be changed to 1.00 megacycles, 
although the short-wave dial still remains at 
the megacycle serf inc. Therefore It is 
much easier to make such a in kc. change in 
lite tuning of the broadcast ree-dver than the j 
"slo.rt-wave roti verier. Thus, vernier tuning 
bv menus of f tie broadcast station selector 
is made possible. 
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Fig. Q. 222 

The "treasure" finder diagram as revised by Mr. Sarvtr. 



SUPREME MODEL 444 

Five Unit Radio Tester 




Complete Laboratory Equipment 
at a Popular Price 

Tlie new M<hlH 414 KIw I'hU K-<«llo Te-tcr incoriwratej 
tlie runriioru of a imulorn .in;»l.\/«T. qn A.C. tul»e teller, 
1 shlehted oscillator, an >lo njoe^col i id tm-ter. ami a oaparl- 
tor te^er. The anabxer otTeri I'ltKK HKPKHEN<'K 
POINT SYSTKM OF ANALYSIS, pmiidlnic A T., . 
M.A.. outnui . in*M of <>/:./2r./l2."./2r»n/r>OQ/l2r ) 0 mil-. 
r>r volt*; Rest stance ranees of 0 1 ,0»lf)/ln.OOU 100.01M 
/l.iHHi.niWl ohms and 1 a|»aclty ranKe< of 0. TJ". 1.23/12." 
mfds. Tuhe tester aminumutate* nil tuh« Inc-ludinff tho 
newe-it types without adapter-*. A <neelal 1 1 -point «-|>io 
*elertor -wltrh is lined <*> that only four soikets are re- 
quired fur aceoni modal Ion of all 4. 3. <>. small and hi nee 
hase 7 promt tuhes. Tests all A, It. C. I). V, Z. series 
Including duo-diode 4-onnertlons. Provides filament heater 
toltage* of 1.5. 2.0. 3.3, 3.0. 6.3, 7.3. 12. 14. 23 and 3<J 
\olts. The A. P. IU\ .specially stahllized and completely 
shielded 1110'J modulated oscillator Insure* utmost ac- 
curacy from 1311 to 1873 kilocycles co\ering the 2<i, 40 
and So meter short-wave hands. Complete laboratory 
euulpmelit engineered Into a .single instrument. 



Dealers Net Cash CQQ SQ 
Wholesale Price *OT' vv/ 



Ask your Jobber for demonstration — write for 
complete Catalog. Order now — higher prices 
are certain. 

Supreme Instruments Corp, 

477 Supreme Bldg. Greenwood, Miss. 



ijfoMORE MONEY 

ADIO 

R.T.A. 



TRAINING 

Homo study with R.T.A. — plot 
lifetime nieoil>er<d ([■ in our 
larKe, i>owerf I i-so< ul i-ni of 
radi 1 tervlce roeo — hruugH y<m 
ip to date on ill r>ru\ei -Hi 
in riilin. television, sound t>i, 
icineerioK, and keeps you Atoonic 
the real money- maker* in thU 
expaadintt field. ITnlet-* j-ou hav-f 
tUxa li'iRli-type pn>f<s*nn,nl tram 
iag yon will find it hard ■■ k t . it 
of the poorly p|i<l "'tinkerer" 

New-Type Set Analyzer Included 

As part of It.T.A. train ing you net thu up-to-the- 
• nite Set Analyzer and TrouMe Sh'«»ter. After a 
few ea^y lesaoiM you are ready to u*o it for h-iiiu-Jia t - 
luonei'-makiiiK, compet mic wnti iiM-ticers witl,,>ut 
fear. With thin wooderful |n «o f*f e<i rfnHC(|t l>a( k« I 
hy HT \. pr-/«a«» ,,<il irii-'tiK J-«HJ *eed have im 
tear <>r worry over the f. ire L\et, .ikI, there 
should never he a new radio set coii*trueted — or n--t 
another ■ [>r.>v< ■ it m radin made — there are enuutfti 
**e<s now In Aer%'lee that n««ed freumuit attention ttt as- 
sure you good mono a.i it accepted Kadio-tochnician 

Start Money-Making Quickly 

R T A Trnininr i» e*pM-i«|l> l--teno*J— *rt<i mv.-n you by on« of 

I .>uMt , -i d 1 ri >< icikchera <-f I.. trrhrjoJosj t. he vorld — to t et 
vomnto ir»«- imi. ■ |bl* ea«J >i i ,J >Hv Ii m , ,i ei»,i<> i;.m<i. 
l-i ■ pr.ic»ic*l *>>*r» li- earth work iFm! nitkei >.»u , nmney i jaWor 

■4 111 iKiiae hfli . )•« ahi>r>«st immI j|i 1>ui. d It 
ytinr ■tart -iwnrJ »i .„t Hr m ut a <-> f; ■ U Itt »h ul 

II 1 A »rin.ln< Tti* 1 t ^,n ■-!-»*» K,im» F\. I !» - |iw>,k (< 
onei Mkll <n»y uprn up » new. dvpr^*, SJ prnof fulu.-« lor >uu 



MAIL COUPON NOW 



I RAOIO TRAINING ASS'N. Of AMERICA, 
j 4513 Ravenswood Av., Oep't. RCA- 11, Chica«o 



ivTid me all the FACTS »bon> 11 T \. profewirtrtal <r»ininc 
to«j.fher with information about tho opportunitiea esuilin< for 
loday. 



K.T.A. TUdiolerhnic 
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BARGAIN 
SALE 
of 3000 
WESTINGHOUSE 

Power Generator 
Aircraft Transmitters 



Outside View 
of 

Aircraft Generator 



Hundreds of Uses for 
Radio Experimenters 




View of Aircraft 
Generator with 
Hood Taken Off 



The Government Paid Originally $147.00 Each 
for these Westinghouse Generators 

OUR PRICE *M ,95 

AS LONG AS SUPPLY LASTS J_ EACH 



Technical Specifications 




The ^ special generator illustrated if of the 
•elf -excited inductor type. The rotor serves two 
entirely distinct purposes: 1. It carries the in- 
ductors for the A.C. generator, which has sta- 
tionary field and armature coils. 2. It carries 
the D.C. armature, which corresponds "o (he 
exciter in other machines. 

There are 
two pairs of 
stat or poles — 
two North 
and two South. 
Around these 
four poles are 
wound the 
four field coils 
which, when 
energized, pro- 
duce poles of 
alternate po- 
larity. Each 
of these poles 
is provided 
with four slots 
into which are 

fitted the A.C. windings. The rotor Is a 12-tooth 
inductor that carries the D.C. exciter current re- 
quired by the alternator; a built-in commutator 
takes off the generated D.C. Three leads extend 
through the casing to permit a 4'/j V. flashlight- 
type battery to be switched into circuit for Mai-t- 
ing, and to control the A.C. output of the gen- 
erator. Rotated at its normal speed of 4,500 
r.p.m., the output is 200 W., at 115 to 125 V. 
(on open circuit), 900 cycles. 

Manufactured by Westinghouse for the U. S. 
Signal Corps, the sturdy construction of this in- 
strument recommends it to the technician. The 
rotor turns in ball bearings. In order to per- 
fectly withstand the extremes of temperature and 
humidity encountered in air-craft service all the 
coils arc thoroughly impregnated with a special 
compound and then baked. Shaft length (driving 
end), 2 ins.; diameter, 9/16-in.; the end is 



ant., 



STARTING 8ATT«Y 



threaded for a distance of %4n. At the end 
opposite from the drive the shaft extends % -in. 
Case dimensions, exclusive of the shaft, 4%x6*4 
in. in diameter. 

The output of this self-exciter generator is 
fed to a step-up transformer which, in turn, is 
fed to a 12-point synchronous rotary spark-gap; 

a rocker per. 
mits the single 
stator point to 
be accurately 
adjusted to 
phase the spark 
and the power 
supply. The 
spark - gap is 
included in a 
secondary that 
comprises a 
mica fixed con- 
denser, and a 
tapped tuning 
inductance ad- 
justable in the 
range of 250 
to 5 50 meters. This coil consists of 25 turns of 
of No. 14 wire wound on a threaded bakelite form 
3 ins. in diameter and 3 ins. long; the over-all 
length is 4% ins. One set of taps is brought to 
a contact plate at one end and provided with a 
switch; the other set is brought to a contact plate 
at the opposite end and provided with a pair of 
laboratory-adjusted contacts. A stream-lined 
bakelite housing slips over the entire transmitter 
assembly. The over-all length of generator (ex- 
clusive of shaft) and transmitter is 18 ins. 
Weight of complete outfit, 20 lbs.; shipping 
weight, 35 lbs. 



WELLWORTH TRADING COMPANY 

Dept. RC-11 

111 West Lake Street CHICAGO, Illinois 



THESE GENERATORS HAVE NEVER BEEN USED AND ARE SHIPPED IN 
THEIR ORIGINAL PACKING BOXES. THEY ARE FULLY GUARANTEED 
TO BE AS DESCRIBED ABOVE. 



WELLWORTH TRADING CO., Dept. RC-11 
111 W. Lake Street, CHICAGO, Illinois 

Enclosed find £4.95 for which ship by express collect one Westinghouse Power Generator Aircraft 
Transmitter as per your description. 

NAME 

ADDRESS „ __ 

CITY . 



STATE 



BEGINNER'S 2-TUBE 

(Continued from pttyc 312) 
acteristie when a station carrier is passed. 
Tunc to the silent setting between the de- 
scending ami ascending whistles ami slowly 
rotate the tickler control until the whistle 
stnjis and the voice or music is heard. 

With everything set thus, adjust the de- 
tector to its most sensitive point. Now dis- 
connect the antenna and transfer it to the 
regular antenna post and tunc in the same 
station with only the llrst tuning condenser. 
When yon have done all this you have 
checked the operation of the receiver and 
logged your llrst station. Keep a record of 
It and go to it to see how many more you 
can log. 

Troubles 

If you have wired the receiver carefully 
according to the diagram and illu8t rations 
you should have no trouble in securing im- 
mediate and satisfactory operation, however, 
a few hints covering the most likely troubles 
may help. 

Absolute silence in the phones with the 
filaments properly lit indicates an open "IS" 
line somewhere 

A buzzing noise Indicates that the grid cir- 
cuit of the oatput tube is open — probably at 
the crystal detector. 

I 'rashes ami rattles which oceur intermit- 
tently, with the antenna disconnected, often 
indicate an old, run down "11" battery. This 
can he cured to some extent by the use of the 
4 mf. bypass condenser shown dotted in the 
diagram ; hut the best cure is f of course, a 
new battery. 

Inability to obtain the squeal or whistle 
when a station Is t titled in indicates lack of 
sufficient regeneration and may be due to a 
number of different causes: a poor tube, low 
voltage, excessive bypass effect due to 
the plate wiring l^eiug too close to the 
grounded chassis, a defective K.F. choke or 
bypass condenser, or insufficient tickler turns. 

The remedies to these faults are obvious. 
In extreme cases it may be necessary to con- 
siderably increase t be size of the .".00 mmf. 
II. F. bypass condenser, but this should not be 
made any larger than necessary since it will 
affect the audio and cut down the volume. 
It may also be necessary to wire the tickler 
and unused primary in series as was dime 
last month in the antenna circuit, this should 
give enough coupling to make the most stub- 
born circuit oscillate. 

Kxcessive regeneration can most easily be 
reduced by decreasing the size of the* :mU 
mmf. It. R bypass condenser. However, if the 
oscillation should continue, even with the 
tickler shorted completely cult of the circuit 
the trouble is in the U.K. amplifier stage and 
other remedies must be used. 

The most common trouble hi this case 
would be coupling in the wiring. Check this 
carefully. If moving any of the wiring a round 

with n piece of w I or oilier insuhitor makes 

a change in the pitch of the note this wire is 
the trouble maker which must be cured, even 
to the extent of shielding that particular 
wire. 

A tube shield, or a shield between the two 
units above the snb-iMiuel may sometimes ho 
nccessa ry. 

If the coupling appears to exist between 
the phone cord and other parts of the circuit 
the U.K. choke in the output ptate is de- 
tective. 

It is quite impossible to list here every 

tv l f trouble that all of you may run into, 

but enough bus been said to point the way 
and a little sound, common sense together 
with a working knowledge, of the operation 
of radio circuits will enable you to Ink any 
problem which can arise. IJememhcr, always, 
that every effect has a definite and logical 
cause, and if you can't find the cause — that's 
your fault : you don't know enough to tind it 
and the remedy f or that is *tudy. 

List of Parts 

one ^-circuit tuner for :i.-n> mmf, condenser, 

tme^L'-circuit tuner for :iT*u mmf. condenser, 

Two mmf. tuning condensers, CI C2 • 
Two S5 mhy. It.F. choke coils, L3, L; * 
Two So mhy. It.F. choke coils, I,:i, ia ; 
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BEER- 

A NEW MONEY MAKING 
BUSINESS 

for Radio Service Men 



Hi re is a now »ll-vear-rnunil limner- nuking oppor- 
Umiu fnr nun uhu h:i v e lUlon and ff>ro-liflit. 

Willi i ho I' nal -ile nf beer nmv prad bully e»tuhll«hed 
in oii> slate, an I rapidly griming Into a large m-jIo 
illilu-I i \ . i«M» mint*, rafe*. bur-.. ( lllb* and hotels 
an* t.iMil iMin rhc piohlcm nf pnipcrly r ^ imli t i«in«-«J cuuip. 
meni i« kc» p k«kj«1 liccr from *«unir»* p had ia-ie ;ind 
oilier ttrteiii'iaiiuii rcMilllug from unclean I i >. 

The pipes .md eniP through which brer b ptiiurted have 
lo J>< kept I'm I i«iJ loiistv rleail. In many -Lite* there 
are ier> dra*ti. regulating law- a* In Ihiw many l lines 
ea< li week all beer pipe* and cull, haw to he cleaned 
In ail} establishment where beer is .-old. 

And here is where you Sen ice Mm .nine in to m.ike 
money ! 

SET YOrilSEI.F VI' IN THIS IlKKit-PlPK i'I.EaN- 
IXI1 lU'SI.NtSS. 

All jui need i* our new. unique, ^ ipncl. portable 

ItKKIl I'lPK-i'OlL ri.EAXKll. 

fin and \ldt \mir l<n at uMaurant*. eafe>, liar*, i-lobl. 
and holds, and nuke a -»erihe eontraet with the pro- 
pi ietnr* to dean their cuuipment time or twite a wee*, 
or ul tenet, al a fixed charge. 




The pilio ^cll pav for your TtT.KU PIPE-COIL 
I'LLAVEK will i une back to >nu in ej ruing* in a very 
few ila>« of «t ik, and every cent you take in after that 
will br clear profit— BIG MONEY FOR YOU ! 

The UFEH PIPK-COIL t'LKA NKIt here Perilled Is 
scienlificall> • n«ii ui-ieti (o do a thorough job of clean- 
ing In it pipHliif^. culL. Mini lion-eta. It is ruggedly 
built lr>r hat 1 u*e and long xenhe. Theie is not him; 
to gil out ol older. 

NY fiillv guarantee every "tie of our ItKKll 1*1 l*K- 
COII. i'LLAXKHS igainn deled* in cither material or 
workmanship. 

Thb portable apt arutu* ron-isf ^ of a 'i H.I* motor, 
a hi It l.l T hftlVK lomprexsor, ami a water-tank. Tho 
lank b prmbbd with water-lntHke plug: pre -mi re gauge; 
Ml- lli. -afct,\ \.d\e. water outlet fan. el and ho«e <on- 
nection- for coil. The entire equipment weigh- VI lb>., 
and rin-uMiitH i'V In length. II" In width and 1H" In 
height. Shipping: « eight 55 lbs. 

The whole . nitlt I- portable, and mounted on a bate 
equipped with •m.ill wheel-. 

To use the apparatus, all you hate to do Is to plug 
your motni i:»tn any AM. light .-Ofket. till the tank 
three- una rteis full of hut or cold walrr (to which you 
may add ammonia. Mil soda, or anj cleansing com- 
pound J, start jour motor until >our gauge -how- about 
40 lh>. of air pre-si.re. connect the empty beer line wild 
your tank, open the beer laurels and forc« the cleansing 
lit j Mill ihroiu'h the pipe- and coll-. Uepeat the opera- 
tion with rlear water, and blow out the coils and pipes 
with air. This U all there is lo It. 

Tnder our introductory offer — here announced for the 
flr-i time — thb whole service equipment oV-.rlbcd ahova 
will be sold lor a llmlled lime at the speilal price of 



$37.50 



(Shipped by Express or Freight Collect) 

In any iuw htislness venture, one of ihe prime ele- 
ment;, of su •>«.« Is lo Ret In tin the ground floor, lie 
the fir*! uue in your city lo >tart this new servi. e busl- 
nea-! t*a-h in on the start! If you work it right. >uu 
will maki a l<it of money, and you will have work to 
keep yuu busy summer and winter. 

Send us jour order now, using the order blank below. 



ORDER BLANK 



WELLWORTH TRADING CO. 
Ill W. Lake St.. Chicago. III. 



RC II 



Km losed find $37.50 for which please ship me by 
express or fi'lght one of your JlKKlt PIPK-OOIL 
CLEAN Lit ouirlts. 



One U.'iO mmf. mint condenser. Co ; 
(Hie >'»o() mmf. mica condenser, t'4; 
Out' double mill. ■>. 1 -mt". pa per condenser, 250 

v., f r», I'd : 

One simrle oj-uif. paper roiul^itsor, *2?*0 V., 
l'7 ; 

une 2."» mf., 2. r i \\ plcctro lytic coniitMisor, CS ; 
«»n<' \ inf. LTin V. paper bypass comloiisor, CU 

topi itiua 1 1 : 
<>im To.immi ohm; Vj-W. nvislor, Kl ; 
t me ion (dim, l \V. resistor, U2 : 
uim r>oo ohm volume emni-ol potentiometer, 

with swilrh nttiielieil. Hli : 
Mlie liotni-it erystjil detoehir ; 

i »m. typo ::\ tni.e. vi : 

i Hie type M» I iiIm-. \'2 ; 
our r»-pnini» waf.»r sm-ket ; 
Two -1-pronjr wafer soekets: 

<»i peit-elreilit jtiek aixl insula I iiip; blishinp ; 

one A lit. — i ; i-il. bimlitii: pust strip; 
oin» power i » 1 1 1 *jt ami 4-wire eiihle ; 
l Hie 1! V. stnraire r.-ll ; 
Three 4T» V. Lath-ries; 
Two altiiuiniini pam-ls. 4 x 7 x 1/lU-in.; 
Twn alnmiaitm snl.-pa n<ds. 4 x x 1/lG-in. : 
ono Imkeliti- ih leelor imniniin^, i y 2 x %-x » 8 - 
or :j/hmii. : 

No. i»/.IL' brn ss maeliine screws, nuts and 
I mok tip wire, 



READERS' FORUM 

if'ttntinuvtl from paye -XV>) 
known condenser value ami t'x is an un- 
known. 

In operating the circuit, the potentiometer 
is adjusted unil] tin sound is heard in the 
phones. Now the resistance-capacity bridge is 
O W2 

halanced so that — = — . (At first the ratio 
i"2 Kl 

appears inverted but the reactance of a con- 
denser varies inversely as the rapacity.) 

With the Hon ohm potentiometer Ul, KL\ 
and i\om> ohm phones 1 used, condensers he- 
low .oiio-mf. did not give accurate results. 
However, by its i in; more stmsitive phones or a 
higher resistance pntentiotueier. smaller con- 
densers conld he tested. The same result 

might also I hiaitied hy arraniring an audio 

oseillator of hijrher freipiency or more power. 
Any type nf irjode may he nseil in place of 
the !M»; adjust "A" and "It" for hest opera- 
tion of the circuit, and tube selected. 

William A. Knso.v, 
Ola the, Kan*. 



A METAL HOLE CUTTER 

The home constructor of radio receivers en- 
ro n titers a lotur. hard job. when he under- 
takes in cut thu tube socket lodes in a metal 
chassis (especially iron or steel I. 

The writer, a tool designer, first tried to 
make one entirely hy hand nsitij: only the 
tools to he found in an average home work- 
shop ami found that a jrood, strong service- 
able ntiv was practically impossible to make. 

The holder shown in l'itf. .*», is easily cut 
out of iron or steel with a hnek-saw, but the 
lodes require the use of n power-driven drill- 
press. The roaming of the two boles can be 
omitted provided a careful job of drilling is 
dntie by a good mechanic. If the holes are 
reamed, a drill about twenty thousandths 
smaller than %-in. is used to bore them first, 
then a %-in. reamer Is used. If the holes are 
not reamed, a %-in, drill is used to tinlsh out 
the hole to size. These two hojes should be a 
sliding tit on the drill rod that tits Into them. 
A ixond merlin nic will cut out the holder, lay 
out ami spot the holes, then set the holder in 
a hand vice to drill and roam the two boles 
at one setting Ho jret them to run parallel). 

The cutting end of the tool and one end of 
the pilot rod should be hardened. The har- 
dening of the cutting too) must be very care- 
fully done, for, if left too hard It will break ; 
if too soft it will dull rapidly. The harden- 
ing is done by heating what will be the cut- 
ting end over a flame until dull red, then 
plunging It into thick oil or warm water. 
After which the end is polished bright with 
emery cloth ami re-heated over a smaller 
Harm* until it is a very dark brown, just l tim- 
ing purple; it is then plunged into water. 




"HAVE YOU SEEN IT?" 



Filled with valuable data. Character- 
istic of all RCA-Cunninicham. Majestic, 
and other tubes. Dozens of circuit di- 
agrams. Finest Public Address circuits 
and parts. Volume control guide — - 
most complete ever nublished — -volume 
controls for every set on the market. 
Resistance Tables — all sizes of wire and 
composition resistors. Nrtr test forop- 
mmt — exclusive Radolek design. Na 
tionally known radio sets. This is a 
r-al Pro If/ Guide— n radical departure 
(rom every other publication in Amer- 
ica. Your copu i» frrr. Please enclose 
business card or letterhead. Write now— 




SELECTION 
PRICES 
SERVICE 



RADOLEK CO., 131 Canal Station, Chicago 

I am a Dealer □ Servleeman □ 

T opt-rate from Shop or Store □: from Home □ 

I own the follow! m: Test Equipment. 

3Ey training and experience Is ............... 



Name 

Address ... 
CUy.* 



State..^ 



RADOLEK 




IfREE 

Trial 



. . II U II 

SPEAKERS 

VOllMAL efficiency C»/» to 25 watti 
IV .~|„. a k edpa.it> "I wots" urn s 
n«w ill u.hrajtin and voice coll »*»erii- 
hl> assure Ditcher efficiency and far 
I! ivater dependability ! Write fur lit- 
er H no ii 111 p units, all alumi- 
num, weatherproof ■ NATMAL- 
wNB" trunipels, m l.-Dphones, «x- 
Iters, air column horns, 
of Five- Day Free Trial and Information 



Get details 

•n aur new hloh frenuenev theatre unit. 



BUD SPEAKER CO. 



■K9 dopyR 5t 

TOLLDC OHIO-LT-S. A 
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SEKYMCEMKX 

litre ;ue the new Ihiprmctl fSM-rili.il parts for I tit 1 

Revised Radio-Craft Universal Analyzer: 

907WLCA Niw Small 7-|iln L;itth-Loek Anahwr 

Tin* i-tuii|i|rie \\ i 1 1 1 :> it. x-n|rt- f-ahh- List 

974DSA. 975DSA. 9713DSA. ami 977DSA . Ll<t 3. VI 

456B <-|ihl|io«ite 4-."i-«i Itilttrui Soeki-l Ll»t ..*nl 

427 Medium 7-i-onnu-t I '.ill run Sim kit Li.*i .lTi 

427A Small 7-i-onun-l pulton Socket I.Ui 

91 Do Luxe Jli»ulalt'd S< rn ii.tiriil I'Np. . 1.1 »t .-j 
New is the time to modernize 
all of your test equipment. Don't 
delay any longer. Here are kits 
priced to fit every serviceman. 
Directions and diagrams includ- 
ed with all outfits. Each adap- 
ter has a bi*color ring with 
distinctive color^and between 
heater holes to enable any ariap 
ter to be quickly joined to the 
analyzer plug. 

Here is the professional model. 

I "mi! mi tin- Uivi UY-htii- 
.leneN. Ilii-kiik. SlJ|i|i-liir. i-ti-.. 
le<.tei». If >imi U.HH iht' l»e<t 
Ket thiii kit ll.i. the faming 
Nu -A Id Litirh-LiMk w [tIi tiuiiiili 
ielfu<i«. 

9«:\VL.\ NVu .mall 7- 
l«mni! Luit li-Ijoi k Ana- 
ljzer F'Iiik uitli Twin Li' 1 

O. G. lTandlo 

f>74l>S.\ 7.\ to 4-iTnni: L.iti li Adapter 

97.-.HSA TA to .".-iiruin: Latch Ai1.i|iIi-i 

USA 7A to i;.|mui|; Liiiih Adapter 




771 >SA 7.\ to T-pionn Lutth Adapter. 



.$:i.5i» 
. 1 2- 
. 1.23 
. 1.23 
. 1.25 



Ho7\VL.\ KIT Complete a« iliown $s.;,o 

Here is the set for those who 
want the lowest possible price. 

!■<*<. Hi*- Ilaiiilli- I'Iub will! ilu> 
wired i > t*»- "Make- Viair-Ot\n" 
Mini 1 1 diameter ,i»m l.ili- Millili- 
ter. ItM-n-.iM'il .nl.ipler Iniyht 

|H'Illllt« CJIi<\ trllHMni Ullt-ll Ivtt 

in MH-M. r. C. mid -t«i i |*I i vil. 

I.I of 

0771' 7-iinini! l'lain-TApe 

Analyzer Plus $ .to 

97 4W 7 lo Win.l 

Aila m er 33 

P7.1W 7 t«» ■..piiniK Wlifil 

Adupier 

f<7i:\V 7 to C-iuiiiii! Whed 

Adapter 

977WA 7 h. 7A-|'l'»tt- 
U'in-il A ttii i >u-r 33 




f"Miii»lete 

$2..:n 

.1.1*1 1»< ft. 



0771' KIT 
> In iv ii 

8- Wire oral i! -Core red Ann Iw.i t fa ith 
REPLACE YOUR OBSOLETE SOCKETS WITH 
THESE LATEST COMPOSITE SOCKETS 

•ir.fi •! I'nillail Onmposltr Sim kel . . . . Ll»t .".Urea. 

477 7-7 r»nt«rt Connwedie Smk t i U-a :.o .- 4 .« 

II'i lure at lault- The 
"Makr - Vmir - Own" 
Ailaiiler Kit All the 
part- for making jury re- 
quired adapter, imlmlinp 

all ten l>i t MN-kti 

lop- seel loll* a ii il oitall 
SIWil lt;iM--Sl-etiini« mlil- 
plrte vvith n\vt luo ilozeu 
u^oried I'tti-ii-lnn. suhU-r- 
Ing. roi meet inn. phone - 
tlp ami contiol'iiriil ter- 
minals imirtertui>. f-ll 
ami It in I wires. torn 
"Make - Your - Oun" 
Adapter Kit lomplete. 

LUt $2.50 

UoiikIiI "epnralrly each I, 
3, 7 ami «ni;i)l 7 top 
or liaxe Mi-ilon lists al 
25c each. 





. $6.00 



TUBE-CHECKING 



GET THIS ADAPTER TO MODEl!M£E fOUR 
.„ „ TUBE CHECKER 

950XYL I'lUiersal Tui.« 
i'lu-«-kiiiu A i hi pier tea* over 
loo x i ;\v it " m:s . \ •> wi re j 
— no lea*!* no j;n-k* — \ery 

dmplc hi niM'raie -i lreijlg 

iliarr.un ami ilireition 

H|.itt 11-lillK otrr 100 

SllW TfltKS \t ilh siMfo? 
lor rei-uiilhn; leiidin^s uf 
ami tnitiie tidier are oiipptied 

all otiltK. LUt I'lhe 

It your mlie checker ha«s Ihi til: 
meiilMiiltaixe •nlteh the »34Sfil* a hptor mint be mtd 
on the li;i*e of llie !»5HXYL, I'MSCL 1"Y top — 1*X 

Lot lo rn— w ilh I*. t}. l eatl Ll»t I'll. $1.25 

950TR TRANSFORMER. TYPE 
ADAPTER 
Han fflf-iontaineil fil:i- 
melit liiiliofotilier a n il 
toltaRe Mvlieh for teeing 
all 1<> lo :tn mil tnl»e* In 
;my tyne 21 tiiherliiu-ker 
MM-kef fun you i-herk 
(he 2".Z5. L'l. is. 12/.3, 
14. 17. 18. A22. A2fi, 
A2K. AM. AU2. A40, 
A is. AK, IV/.TiU, HA1. 
SHI . 25/..1. !ir.. 2fi2A. 
272 , A. et« . If not. yirti 
neeil the !i5nTH »rl:ipler. 
Iilrectinn and reailinp chart on base of mlapter. 
Uii \uui.« now ;iinl be adle to dieik all the new 111 srli 

lilumeiil soltajtp lube*. I.l»t 1'ilee $6.00 

Senlei'hien'o Dl-cmint 

Or> onleri* anioiinlint; lo JHi nii ],[.( (Mire 

HERE'S THE DATA YOU WANT 
Sfnrt »vw> :w >taint>< for nvw liimkli-t <tnmlni; llln«- 
trateO tillie »*M-kel ronnei-liofl j nt oier 2MO (MtTeront 
i>pi-< of tuhes, ilata on reuirine oliMileie *v\ jmai\z- 
< r- and n»int; new tubes In place uf uM tvpe-. In- 
r-lmle* eataloir paftes on nil kln<b of ln<H\iiloal ainl 
conipo>itr >oi-kets. cneaker sIuks. eomiertiir'. wimiiil 
ami umvuund pbig.in coils, coil winding data and 
S-\V and H-C receiver rin'ult. ele. 

ALDEN PRODUCTS CO. 

Dept. R-ll. 715 Center SL 
BROCKTON. MASS, 




iri'ij 

ili:i- 

1% 
t i)u I 



niio fouls :ire cut lo pbapc with a iili\ More 
hitniotiiiitf. »>f cnijisi\ 

In usititf th.' nitt«*r tin- sm-ki'is ihv lirst 
hi id out. nml iIiimt (i-nirrs spoiiiM) with a 
Iiriik imiiih. Thi'ti a %-in. ilrill is iisimI to 
Imhv ;j lmli> tit fho |il'irk-|ilitirh Hunk, jilli-r- 
wanls ivlH»i-iiiK 1U0 hole with :i » 4 -iii. ilrill. 
Finally, tin* |iilnt i»f llu» lmli> nitn»r is |. 
in tin- hull' mif] tin* socket Uo\p nil. 

Sunn* folks |>n a frr a sm-ki't lmli> with a 
nii'tpf of 1 i 4 in., wliih- others want nm 
In.: I luiyi- split Mn ilitVi>ri>iii-i> with this 
;iii flmtiilo it 1 ."i/lli ins. in iliiimetiT. 

IlllXltV l.AKAIt^, 

.Ml Muhfrti L\\n*\ 
Itriittfe/turt, i'ohii. 



BOOK REVIEW 

LA TKLEVISIOX ET SES PROGRESS 
(Television and Its Progress), by P. 
HeinardiiKjuer; preface by A. Hlondel. 
Published by Dunod, Paris, France. 
5M> x 8!^ ins.: 244 pages, deckle edge. 
150 illustrations, paper covers. 

■ >no outstanding fault tu ho fniiinl villi pro- 
vioii< works on tin- siihjon of trli-viston was 
I In lihisi'il ni t n m i- in whiHi Wivy were \w 
pjin-il: limp u-jis olivions. an i-fTnrl n» "m-II*" 
a pari ii itlar television sy«i<*iu, nr the anthnr 
pertnitieil his patiiolistn to oVi-rsha«low his 
elmii-e of material, In pleasaiil eoiitrasi with 
ll.is <i:ile of affairs is "Iji lelcv ivi-m , f ses 
Proirii-ss" wliieh. all lioiiL'li w rit ten in tin* 
Frein-h In nviiayi'. eoitinins a reina rkaldy eos- 
mopoMtaii review of the entire tiehl ,,f tele- 
vision. 

T'erltaps it i« nm too tninh to hope for nu 
Knirlish verslmi of tills lnn»k. However, that 
shonhl nut pn-veiil the atuUitioiis teehnieiati 
tfli-Ji niiiB what he may from ihiv will-illns- 
ttateil volume whieh. although wriiien in 
Preiieli, is ixireinely ins! rnet i ve, as is inili- 
eati-il by the following n-Vii-w of Hi<> ,-hnp- 
t.rs. 

I 1 i The hi*tut'ff aiifl t*xtn tint nrhn-if,lr.i uj 
tvl* -risioit. This ehapter starts Willi ;i ile- 
seriptiott of the i'le.1 1'li-ehetuii-al pieture traus- 

missioii fxperi nts of liain and Ithukwll. 

aroinnl the yi'ar ls."iU, ami eoinliiiles with a 
disetission of | he new Xworykin eathoile-ray 
syst 1*111 of ti'levisinn. 

t - 77m iH'uhlrutM of t* Ifi'ixitw uthf Us uftfi- 
r*ti mnl thrts'irtil iliflhtttth *. In this ehnpter 
llie author elenrly slmws lln- reasons for 
tllllllorollS effi-els elli'iilllltel'eil in television re- 
eeplioii anil t raiKinissioii. 

t ) Thr t I* i$n nturu um t utlunH uf h h ri- 

*tuu. Most reader^ of Hie volume will n^'i 

that this is the -t i n i .re-i i ehapler. 

This line, pai lii nl:it ly. |o the Im iiliiy with 
whieh iln> a n r hoi' hnfid1e< lln- im ritfitiiiL' snh- 
ji'i-l of the Kerr cell and Nieol prism in ei»n- 
iieetiuii with ihe pola li/.arii'ti of li^ht. 

■ 4 i Thv i i *fHMtn !**i>>n Htvl r* «•#•/</ iuii of h'lv- 
i isiuH. All tin* varhni> typi-< of si ml in ar- 
rangements follovveil in varion> roiiii tries are 
desi-riheil. with j»a il iiijt.i r leferetlee to the 
li-elmieal fi-atures peetilinr to eaeh system. 

i'm tfmfinrtxhtn f*>f tin- utttutntr. The 
Alaeriiaii reader of this hook will he ipiiie 
asii-undi'il ;ii the wetilth of infoitna i ion which 
the author has emnpih-ii i otieeriiiii!; amalcnr 
t- I. -vision eqiiipmi-nl hn^ed mi many ililfiaelit 
television systems, ami availaLle in the emiu- 
tries fo whieh limy an- imliu" nous. 

Mil t'*ithu>h'-r*t(t it'lrriniun. U is uf 'yiter- 
est lo ohsi-rve that ihe author has devoieil 

eoll-tileral.l.' spare |o ihe S1|l..ii*e| wlliell is 

imr tf> neeive tjie greatest nlteiilioti in tin? 

ttexl two or tin years. Fur, television h,v 

means of vaeiitim t itl ••■ |iieinre ilissemhllng rtnd 
rcrumliiiiiiiL' units appears to ho ihe most logi- 
cal sy>iem so far proposi'il : the ailva ilia ir.*s 
ofTi-reil hy. for iusfaiiee, »at Innle ray tulo's an 
Iitttaeioiis. as tin' author shows in this ehap- 
ter in which the hi lest hleas are ih-serihed. 

<T» The I'roftn-Mtt *tf hlrrixiuii. Interna- 
tionally known pioneers ill television tell llie 
teaili'f. in this i-onchiiliii- ehapler. just what 
iti-Veloptnellts we may ex|iee| ill the liehl of 

television within Ihe next lew years. «»tio- 
latintis inehtile the opinions of Ha rilieletny. 
P. IJrenot. 1 'iiitvillicr, Kilo mini tteliti. Mure 
t'luiuvierre. Ketie Ibinly, Van l»yek. MaUfnvl 
von Anlenni', .1. L. liaird. Ihijfo nernshai-k, 
ami V. Iv. Zwotykin. 
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hility of an ocea>ional change or otni^iuti in th»* 
pri-pa ration of this ilidix.) 
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BOYS! THROW YOUR VOICE SOLAR TELESCOPE— $1-25 



\ (?, Into a trunk, under the bed or 
44? anywhere. Lota of fun fooling 
teacher, policeman or friends. 

THE VENTRILO 

a little instrument, fits in the < 
mouth out of sight, used with ' 
above for Bird Calta. etc Anyone can use it. 
Never fails. \ 16-page course on Ven- 
triloquism and the Ventrilo. All for 10c postpaid. 





MM 



HE 




All Part* Nee- f A 
tuary tor Only \\fQ 




ELECTRIC MOTOR 

An Electric Motor for Only 10 cents. 

Sound* almost unbrlirvabL* but It 
is perfectly true. Kor ONLY 10 
cents we send you rill the part* 
netesaary packed in a ue<i< Im>x ulth 
full printed and iliu tr.»U*d direc 
lions for a iemblinn No trouble 
ail putting tlie part to- 
te! her. In fact it ia FUN. 
Just follow :i few simple 
Instructions and in a 
few minutes the motor 
is ready to run. 10c postpaid. 



The new Excelsior Solar Telescope is a large and serviceable instrument, nicely made and accu- 
rately fitted. When extended it ia almost three feet in length, and when closed measures not quite 
twelve inches in length. Telescopes of this size usually sell for many times this price, but by 
importing them direct from a large European manufacturer, we are enabled to offer them to our 
customers for ONLY $1.2S each, at which price they ought to sell readily. The lenses are well 
made, the sides arc brass bound, and the four sections arc perfectly fitted. Here is your chance to 
obtain a Telescope f<>r a nominal sum. It will be sent postpaid to any address upon receipt of 
j$1.25 in any convenient form. Postage stamps accepted it more convenient. 



L00KAX 5 * LOOK 



WONDERFUL 
INSTRUMENT 

Greatest 1 1i I n g yet. 
Nine separate article* 
in one. Odd. Curious 
and interfiling LoU 
of pleasure a* welt as 
very useful. Can be 
used as a Magnifying Glass. 
Opera Glass, a Stereo <i-ope, 
a Burning Lens, a Rending Ola^». a Tele- 
scope, a Compass, a porkft Mirror, and a 
I^aryngr .pope — for examining eye. tvir. nose and tlimal. It 
is iuiri( a fie c »-t to hirnte even one painful cinder in 
Folds flat and fl:» tho pocket. Price, 35c. or 3 for $1.00. 




Blank Cartridge Pistol 



MAKE YOUR OWN RADIO 

Enjoy the con- 
cert!, baseball 
|>DN, market re- 
port*, latest oowi, 
• to. Thi* tcpy. 
r If hted book 
**t FFICIE NT 

Radio sets" 

•how* how to make 
and operate inet- 
pens!*-* Radio 8«tti tha material* for which e»n be 
purchased lor a mere trifla. Alao telle how to build • 
short-were Receiver for bringing in foreign station*, 
polie* .:alii. eh be »t at*. et«. ONLY 19c. postpaid* 




LUMINOUS PAINT 



Make Your Watches, Clocks, Etc., 

VldihlA hv Nicrh + Th* rery l*t**l dieeorerT lo tbeaeietitin* 
151016 Oy mgni WorW . Hitherto. preelireUy u>ahtiu>- 
abla axoept at ao. exorbitant price, wa b*»* al latt succeeded ta producing ibia remerkebl* 
LUMINOUS PA1.MT. wbirb. applied to las eortaes of ear erliel*. omit* re** •» whit* light, 
retidenn* it perfectly violate To the dark. THI DARKER THI NISMT. THE MORE BRIL- 
LIANT IT SNINES. Quit* simple to ue*. An» otie— 7. »u can ia it. A Utile applied to the dial 
of tout »aiofa or elock will enable you 10 tell the time by night. Tou can 00 a I lha push but. 
ton* or awiteb pi* tea of your eleotri* li<bt*. match box**, ejid iaaumerabl*. other ftrtlriat; 
make your own Lutainou* Oueifiaee, Lominoa* Roear<««. it*. Bottle containing euffioient ta 
c ac voroi a mall article*. Price 35c. Larg er sue 50c and fl.OO poitpeid. 

BIG ENTERTAI NE R 

ISO Jokes and Riddles. 31 
Mapio Tricks, 54 Parlor Games. 
73 Toasts. 15 Tricks with Cards. 
50 Money-making Secrets. 10 
Funny Readings. 3 Monologues. 
21 Puzzles and Problems. 5 
Comic Recitations. Cut-outs for 
Fox and Geese, 9 Men Morris, 




Well made and effec- 
tive; modelled on latest 
type Hevolrer; appearanca 
alone enough to si are a 
burglar. Fire* 22 Cal. 
Blank Cartridge* obtiin 
ible everywhere. Priea 50e. _ 
superior finish S 1 .00. Blank Cartridges 50> per 
100. Holster (Cowboy type) for Blank Cartridge 
Pistol 50c. Shipped by Expreis only. Cannot eo by parcel 
posL 770 page Catalog of firearms, aporting goods, novelties, 
etc., 10c. 



DEFENDER 




O' TRICKS 15c 

It is great fun mys- 
tifying your friends. 
Get this Bat: O Tricks 
ami be the rleverest 
fellow in your dis* 
,trict, Contains appara- 
tus and directions for 
FOUR VI It S T C la A S S 
THICKS, I n c I u d I n c the 
MAGIC 1'ADUL.K (mystify 
your friends by making 
match stick jump from 
one hole to the other). 
I h e TANTALIZING 
CUOSS THICK. HINDU 
.\l V S T I C SQUARE 
TRICK, and the MYS- 
RMirs RATTLING 
STICK THICK. Full instruc- 
tions with each trick. No skill 
required. Everything complete for 
I5n postpaid. 




Used by po- 
lice officers, de- 
tectives, sheriffs, 
night watch- 
men and others 
as a means of 
self-protection. 
Very effective. 
Easily fits the 
hand, the fin- 
gers being grasped In the four holes. Very 
useful In an emergency. Made of alumi- 
num they aro very light, weighing less 
than 2 owes. Handy pocket sire 
always ready for tnstaot use. PRICE 
25c »ach, 2 for 45c postpaid. Catalog lOe. 



Mi 



WONDERFUL X-RAY TUBE 

A wonderful little instru- 
ment producing optical 
Illusions both surprising 
and startling. With It 
you can see what Is 
apparently the bones of 
your fingers; tho lead in a lead pencil, tho 
Interior opening In a pipe stem, and many 
other similar illus ions. P rice 10c, 1 for 2Sc, 

Exploding Matches 

Mora fun than fl*h>'m with 
your wife. Thar look iutt lik* 
ordinal? ra«t«be* but axplod* 
with a loud b*Bf whan lit. 13 
match** to • oot. PRICI 10* 
W* bx>«, 3 kiH 2 Sc. or 75a 
jaor 4oi, boa**). Not pa Jabla. 
Shipped by Erprtaa on lj.^ 




Dominies, 



Spanish Prison Puzzle, Game of Anagrams, etc. All for 15c postpaid. 





by prior i»m in rti- 
ioj*«« h"ar to hvpnotii* uni- 
mil*. illl»»H<rii *n<1 h;«llurin*- 
'iiri*. auto *u «:*:•*• 1 inn. tr1i>p*< 
riiy. ^tr. 27 faacinti itix ch »pr^ra. 
A «->cnitlnto treallie nn H^n 
>!»•(< n o«ot poatpjlJ— O NLT 

10c Postpaid. 



COMPLETE HYPNOTISM. 



GOOD LUCK RING 



Vary atriklafi qoalnl «nd 
uncommon. SUaar lnl*b: 
• kull and eroaiboaai dtiitai 
two brmianti flaihlo* lama 
aparkla out of lha ,f„. B.id to 
hrjof good look. Only 2Se ppd. 



PLAY PIANO 

IN0NEH0UR 

With thi* turn VAMPrNG 
BOA R D. No leather nr«d«d. 
Surpr>ain«l7*impl«. Pl.iroth* 
Vampicic Board upri'cbt oyer 
ttua piaoo k*r*i *>od Vamp 
»*»T to tboua&ad* of aoott. 
ballad*. w»JUi», fol trots, tt.. 
time. etc. No knowled^o of 
raiiale required. A ( l*r uainx r 
few time*, tho Board (nay b* 
diapensad with entirely. , 
P»leo tSe Poata*ld 



Electric Telegraph Set 15c 

Hero you ar« boynl A private electric tele- 
graph eet of your own for 15c! Lots of fur* sead- 
lajl QMMaaXtti to your frieoda. <J«t two seta* 
hook them up im ahowo ia the dircctioas, for 
two-way man iur&i for NeDdioaT and i , 

receiving. No troubla at all to A 1.1 
oporat*withtb*aLmpleiatttructiori<i V M | 
that accompany e.'teh set. \ \^\ 
Operates oo aoy standard NXV '1 \ 

dry battery obtainable avery- <N^Tk. U 
where. \Vith tbLi outfit you 
can learn to transmit nod 
receive mesaices by the 
Morse Interna 
and id a vary 
become an azpe 
ator. Mounted on 
baa* io*a*urinc4i3 
firat el*** eonatr 
throuxhout. eoni 
with key. aoun< 
agnet. luiai&tur* 




ITCHING Powder 

Thle [i another rood prao- 
leal Joke | the lnt«ne* dta- 
_omfltore of yonx victim* to 
•werronajbat th*m**lT«* te 
oroafhly enjoyable. All 



urtffa« 
taUt* 



[> p.i<e« 



, 3SC. 



etc a. 



• MINUTC HARMONICA COURSE. A 
new ea*y aeif-texbiar met bod. Toachea Itow 
— I to play, to ua* tha tongue, tnaciolo. fully 

TE LL YOUR OWN FORTUNE .||„.tret«d. Pde e 15. poatp.<d. * 

Witht».o*i<l «dr<am MONEY MAKING SECRETS. Ooldaa oppor. 

I . .»L aid ion una -feller. , tunitiee for tveryon*. 9A pag* eopyrichced 

I I. * tey to ) <»ur future, book ehoek full of money -mekiat idea*, reripea. 
Will you bt- I- v i formula*, wrtaklea, trad* *eer*ta, etc. Bull- 

'" neaaet that can be itarted witb tittle or no 
. capital al home in epar* tim*. lOo eoatpeld. 




We atari 
hlaak*. 



packed ia 
„. boi with 
full illuat rated 
iaatruetion* — 
ALL FOR 
(without 
->attery) post* 
jaid. 




Add 10e for 64 

book all 
aleetrieity 
■ rittao apecially 
for boy*. Tell* how 
'La batteriea. 
i. motora. ra- 
dio*, telegraph appa- 
ratue. telephonr*. 
light*. tlectria belli. 
eUrme. eoila. el^etrieen- 
giuaa. PRICE 10c ppd. 



... . hv lurky in 111 
... .'^af-ii in buei(»>««<? ^ 
■ >u bf wnithy? fompl 
with ot. 'innary Of clroa i 
wtth de>«riptT.>n< *nd c^l 
rrrt tnt'-rpret*tioini. » i» 
,h«r«. fortunat 



postpaid. 



It 



FORTUNE TOLD BY CARDS 

a how m trll Id^'un •« rarda. 
i lo nianw-. cry*tal. etc. . ii * Hie n.i-*nin* 
•wm leatntn of every cure Nine diflufenl 
111 In .t»r>Ui 
in 1 fully ill* 




12S CARD TRICKS and aloigbt of bond. 
Contain* alt the I* teat and beat card trick* 
a* performed by celebrated magician*; with 
irliM. divinaijon. I expoaura of card trick* uaed br proicaaiooal 
gamblria. Price 2Sc poatpald. 

PERFORMING 

lOci/pd. SKELETON 

A foisted] figure of a 
skeleton 14 in. in height, 
will dene* to muaic end 
perform various gyra- 
tion* *md Borsmenti 
w»il« rh* operator may 
be eoine diatanco from it 
PrlcelOc 3t(r25cppd 
Book contain* leaannr 
written in ain pie lao 
ia. 2Sc p ost paid. _ 

946. 
no. Wit. 

A copy of our NEW CATALOG mailed on receipt of 10c, or the Da Lui « 
Edition with cloth binding 25c Blftgor and bettor then ever. Only boo* of 
Hs hind in aalatee>t:e. Nearly OOO pagea ot all tha lataat trlcae In magic, 
tha nawoat novottlaa. putflaa, gamaa, sport log good*, rubber itimpi, 
veuiuil aad lotereetlng book*, curloaltloa lo aooda and ptonta, «tc_ un- 1 

Brocurabla ilM«htr«. R«mlt toy Coin. Mono* Ordor. Check or ainuaod 
> S Poetage Stampa. for all article* Hated above. Canadian money, 
etemp* and P octal Notoa accepted at current rate of Exchange. 



NOVELTY FRENCH PHOTO RING 





JOHNSON SMITH & CO., R . D r. 



A classy looking rinp;. 
with imitation platinum 
finish. But with large imi- 
tation diamond. In the 
shank of the ring is a 
small microscopic picture, 
almost invisible to the 
naked eye, yet is magni- 
fied to an almoet incre- 
dible degree and with 
astonishing clearness. 
Thero are pictures that should suit all 
tastes, such as bathing girl beauties, 
pretty French actresses in interesting 
poses, also views of places of interest in 
France, Panama Canal and elsewhere: others show Lord*s 
Prayer or Ten Commandments in type. State wishes and 
we will try and please you. PRICE 25c. 3 for 65c. 
or $2.25 per rjoz. postpaid. 



that la necoaaery to •tart 
ball rol»n*T la to depoalt • 
tie of the powder on • per- 
•on'e hand and th* powda* 
can be relied good to do tfcg 
reet- The regolt ta A ylgorona ■aratch then aom« 
moref^tch.efldetilleomea»oire. lOcbox Sboxeg 
for 2SC or 780 per doaeo> ,BbJQOwd by Etpreaa. 

ANARCHIST BOMBS 

iOoe of theae gla** rial* 
rosped In a room roll of 
people will eaaaa more con. 
aternation than a Umbargat 
cb*e*e. The amell entirely 
dltappeare In e abort time. 
10c. per Box,*; 3 Boxeg 
for 2 5c, 79c per dog. 
Box**, or S7.SO per 
■roflf Boxee. Bhlppetf 
_ by Ei pre** Not Prepaid. 

SNEEZING POWDER 

Place) a very tmal amount of 
thi* powder on the beck of your 
hand end blow it ioto the nir, 
and watoh them aneete without 
know Lag th* ree,«n why It I* 
moat amaiing to hear their re> 
mark*, a* they oerer luapect 
th* real source, but think they 
hare caught it one from an- 
other. Between the laugbing 
and ■ nee i Log you yourself will 
be beeiog th* tim* of your Ufa. 

Fol partU*t p»/i( ol mttungt 

ear rid*$, of any piece at all 
where there la a gathering of 
people, it ia the grtaU$t fefcf cut. 
PRICE 100, 3 for 25c. 75c per doien. Shipped by 





770 pag« ffoitlty Ca<<_ 

COMICAC 
M0n0 RINGS 



Lot* of harmless fua and 
ueemeDt wearing theae 
fr. Made in 



duiu)i with 

enameloid. as illustrated. 
Price 2Sc. ea. Postpaid. 



made 250 ¥£&m 

\aZ EASY * excellent iittt* 



book oonteiniac 250 
Parlor Trick*, trick a 
wit beard*, coin*, hand- 
kerchiefs, egga. ring*i 
Ctaaaea, etc. So simple 
that a child can per* 
form tbem. Profuaetw 
tUu*. Sent postpd. to 
any addrsaa for only 
lOc, 3 aople* fed 
2Se poatpald. 



ADDRESS ORDERS FOR ALL GOODS ON THIS PAGE TO 

JOHNSON SMITH & CO. Racine, Wl*. 
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The l^adiO (gift Library Series cavers accurately 
every branch of Mtadio-and thoroughly* too 



Presented on this page are ihe new books of 
the RADIO-CRAFT LIBRARY — the most com- 
plete and authentic set of volumes treating indi- 
vidually, important divisions of radio. Each book 
has been designed to give radio men the oppor- 
tunity to specialize in one or more of the popular 
branches of the industry. The material contained 



in these books will increase your knowledge; you 
will find them a real help in your work and they 
will contribute to your money earning capacity. 
Read these books during your spare time at home. 

The authors of these books are well-known to 
everybody. Each one is an expert radio man; 
an authority on the subject — each is thoroughly 



familiar with the field which he represents. 

This is perhaps the first real opportunity that 
you have ever had to build a radio library of 
books that are authentic* right-up-to-the-minute 
and written so that they are easily digested and 
clearly understood. Mail coupon below for your 
books. 



TO THE RIGHT 
WILL BE FOUND 
A SHORT RESUME 
OF EACH BOOK 



A* 



ft*** 



Radio Set 
Analysers 

And How To Use Them 

With Full Instructions and De- 
scrlptiont of Set Analyiers, 
Tub* Checkers. Oscillators. Etc. 

By L. VAN DER MEL 

This hook explains thoroughly 
the operation of set analyzers, 
lube checkers, o«c ilia tors and 
other testing equipment. For 
every radio man this hook is ex- 
tremely helpful. It eovers every 
phase of testing and blves you 
valuable short cuts; completely 
Illustrated with photographs and 
diagrams to facilitate the use of 
modern testers. Recently reprinted. 



Book No. 2 

Modern Vacuum 
Tabes 

And How They Work 

With complete Technical Data on 
All Standard and Many Special 
Tubes 

By ROBERT KERTZBERG 

MODERN VAC I TM Tl'KKs 
describes the fundamental elec- 
tron theory which is the basis of 
all vacuum tube operation, and 
goes progressively from the sim- 
plest two-element tubes rijrht up 
to the latest pentodes ; t nd thyra- 
trons. It Is written in clear, 
simple language and is devoid of 
the mathematics which Is Usually 
so confusing. Valuable reference 
charts and characteristic curves 
of standard and special tubes are 
to he round, also diagrams of 
sockets and pin connections. 



Book No. 3 

The Superheterodyne 
Book 

All About Superheterodynes 

How They Work. How to Build 
and How to Service Them 

By CLYOE FITCH 

There is no more fascinating a 
subject in the birue array of radio 
circuits than the famous super- 
heterodyne circuit. Whether you 
are a Service Man or experiment- 
er. Jlrst-hand knowledge about the 
(onsi ruction of superheterodyne re- 
ceivers is very important. The 
book on Superheterodynes elves 
underlying principles of their con- 
struction, right from the very first 
set made. 



Book No. 4 

Modern Radio 
Hook-Ups 

Th« Best Radio Circuits 

A Complete Compendium of the 
Most Important Experimental 
and Custombuilt Receivers 

By R. D. WASH BURNE 

It is fascinating to the experi- 
menter, or even to the up-to-date 
Service Man, to take a lommerclat 
set and to change It Into one us- 
ing a famous hookup that Is not 
found In any manufactured set. 
Many excellent circuits have nev- 
er been commercialized, but lim- 
ited only to home set builders. 
Thousands of these popular cir- 
cuits have been requested from 
time to time, and in this book 
we have Included over 150 cir- 
cuits, which include the famous 
Perldyne. Cash-Hox A.C.-D.C. 
Set and others. 



Book No. 5 

How to Become a 
Radio Service Man 

How to Get Started and How to 
Make Money in Radio Servicing 

By LOUIS MARTIN 

The ambition of many men In 
radio today is to become a first- 
k'rade Service Man. It Is not as 
difficult as one might believe, but 
it cannot be done in a few abort 
months. Following very carefully 
the advice of Mr. Martin, who 
has dealt with the rJrohlems of 
thousands of Service Men. this 
tmok deals very carefully with the 
essential stajres | n the prepara- 
tion for qualifying as a Service 
Man. 



Book No. 7 

Radio Kink* and 
Wrinkles 

For Service Men and Experi- 
menters 

A Complete Compendium on the 
Latest Radio Short-Cuts and 
Money. Savers 

By C. W. PALMER 

It often becomes necessary for 
experimenters und Service Men to 
'-alt upon their memory for some 
bhort cut or radio wrinkle that 
will solve a problem quickly. In 
business, "short cuts" mean time 
and money saved, and to the Serv- 
ice Man "time saved" means 
money earned. 



Book No. 8 

Radio Questions 
and Answers 

A Selection of the Most Impor- 
tant of 5.000 Questions Submit, 
ted by Radio Men During the 
Course of One Year 



By 



D. WASHBURNE 



There have been collected a wide 
variety of questions which have 
come into our editorial offices dur- 
ing the past two years, anil only 
(hose whose answers would benefit 
the majority of men engaged in 
radio have been Incorporated In 
this amazing question and an- 
swer book. A tremendously long 
list of topics is treated. 



Bringing Electric Sets 
Up to Date 

With Pentodes. Multl-Mus, Dy- 
namic Speakers — Complete In- 
formation How to Modernize 
A. C. 0. C. and Battery Oper. 
ated Receivers 

By CLIFFORD E. DENTON 

In thl* country there are over 
ten million electrically operated 
receivers that could be modern- 
ized— by placing in them new type 
tidies, new speaker equipment and 
other modern improvements. This 
business of improving old sets 
can go to the experimenters und 
Service Men if they will quickly 
Jump into action. 



Book No. 9 

Automobile Radio 
and Servicing 

A Complete Treatise on the Sub- 
ject Covering All Phases from 
Installing to Servicing and 
Maintenance 

By LOUIS MARTIN 

Automobile radios are up nnd 
coming, and someone has to serv- 
ice them properly. It therefore 
behooves you to read this im- 
mensely imparl ant new book on 
the art of Automobile Radio. Tht> 
honk is concise, and full of illus- 
trations, photographs, diagrams 
and hookups. 

A few of the really Interesting 
chsipters: Introduction; Automo- 
tive Radio Installations; Complete 
Inscriptions of Commercial Auto- 
motive Receivers; Servicing Auto- 
motive ltecelvers; The Ignition 
System; General Service Consider- 
iit ions: Effects of Temperature on 
Tower Supply; Conclusion. 



Book Ne. 10 

Home Recording and 
All About It 

A Complete Treatise on Instan. 
taneous Recordings. Micro- 
phones. Recorders, Amplifiers. 
Commercial Machine*. Serv- 
icing, etc. 

By GEORGE J. SAL1BA 

If there is one subject that 
is fascinating to every radio 
man. It i 9 that of Home Re- 
cording. Of course, this volume 
Is not all on "Homo" record- 
ing, but the information con- 
tained therein is Important to 
commercial radio men, studio 
operators, engineers and others 
interested in this phase of ra- 
dio. 

The art of recording and re- 
producing broadcast selections Is 
becoming more Important every 
day to radio men. experiment- 
ers and Service Men. Equip- 
ping dance balls, auditoriums, 
churches, restaurants and homes 
with public address systems and 
amplifier* brings many extra 
dollars and often an excellent 
income. 



Book Ne. II 

Point.to-Point Resist- 
ance Measurements 

The Modern Method of Servic- 
ing Radio Receivers 

By CLIFFORD E. DENTON 

Of the difficult problems which 
Service Men face today when 
repairing receiver*, the greatest 
Is that of replacing proper re- 
sistant* vfttuo* in set*. Th i task be- 
tomfi even more difficult when the vabiea 
of resistors are unknown: and minu- 
facturers of m»ny standard wli d» not 
pass this information on to Service Men. 
in (hi* new book radio men » ill find the 
information needed to quickly place 'a 



required to adjust ihe average *er. 
Sufficient apace has been devoted to i he 
elementary pro Mem* and the theory of 
electricity aa it is applied to resistance 
measurement! ao that the Service Man 
will have a comprehensive idea as to how 
lo overcome thia problem. 
Ilrlow you wilt find a partial liar of the 
contents which will appear in thia new 

INTROtH'CTION. Advantage* of Re. 
■iatanee Measurement Mel hod ol Per v. 
icinc for Radki Work: ISasic Principle*; 
Metltods of Resistance Meaatireme ni I 
Resistor* in Radio Receivers and Am- 
plifier*; Point-to- Point Resistance* 
Meastirements in Typical Radio Set 
Mains; Ohmmeter; Resistance MeneUre- 
men's u« m* Modern Tester: Routine 
Test ins; where Circuit Dint-ram is Avail- 
able and where Resistances are Known; 
I toil tine Trstina where Circuit l>iacr*m 
is Not Available and where Resistances 
arr t'rikhown; the llelntion of Voltage 
Teptitnr Methods t<> Resistance Measure- 
ment, APPENDIX. Resistance Charts 



ALL BOOKS 7 * |n ihe nw RXDIO-fUAFT MllRARY are all strictly up-trwiate. and written by men who 

_ 5" ,ow lh *lr «ubjects. The volume* » rr all uniform size. ti\9 inched, and contain on an average or 50 to 
IJNlllOfv^A illustrations. Kacli book is tainted on line book paper and no expense has been spared to make it 

w *^ mm v an out >t am ling value, for Its edltorhil coliteliu as well at from tbe met ban leal standpoint. 



Discount 
to You 



In order to make It possible for etervone to buy these books 
the fifty (50) cent price ha<s been made uniform for all vol- 
umes. You can buy thi^e books separately, but you should 
take advantage of our special offer 

When Five (5) Book* or More Are 
Ordered 

Deduct ZO% from Your Remittance 

Simply fill in the coupon at left, and mail it to us together 
with your remittance. Checks, stamps or money orders 
accepted 



Clip Coupon and Mail Today! 



Se» 



GERNSBACK PUBLICATIONS. INC.. 96-98 Park Place, New York. N. Y. 

1 have circled below the numbers of books In the RADIO -CRAFT LIBRARY, which you 
are lo send me. and have deducted 20% for ordering five <5> books or more. I have included 
my remittance In full, at the price of 50c each, when less than five books are ordered. 



The amount of my remittance is.. 
Circle numbers wanted: 1 



..(Stamps, checks or money orders accepted.) 
4 5 6 7 8 9 10 II 



I 

j Name 

I 

I .... 



State RC-H-33 J 



318 



RADIO-CRAFT for NOVEMBER, 



933 



www.americanradiohistorv.com 



$50,000 SPEAKER CLEARANCE 

SALE! 



spjecial - sale - 1 i: \ rr It H 
FARRAND INDUCTOR DYNAMIC 



The Ideal Short Wave Receiver Speaker: 
Eliminates Hum and Line Noise; 
Draws Less Current: 



Absolutely Genuine Far rand. 
Compact in Size: 
Brings in the Very Weak Short Wave 
Stations: 

Do not confuse this model with the various similar types on the market, 
posing as Farrands. This is the true Farrand Inductor Dynamic. Its adap- 
tion to Short Wave Radio Receivers has proven a popular step. The most 
inaudible stations are brought in with remarkable clearness without the customary noise and 
hum of regular dynamic speakers. Has two magnets parallel to each other with a bracket 
placed between them to facilitate mounting. Overall 9". Af 




BOSCH 

SPEAKER CABINET 




Will anommndate anr 
magnet h- or dynatnit 
rha»U up to HI" In 
diameli-r. A beautiful 
walnut r.ihimt artixllr- 
allv ainl f xpetulwdy 
finished. It was buih 
l»y one of t he foremost 
hi ;i mi far Hirers of esihl- 
nrta. Urlll contain* a 
Kohl hmn/e cloth fur 
iron Ira s t i »g (color 
M-liiMiie. 



" high, 12" wide, 10" deep. 



$1.75 



JENSEN 

Model D-7,A.C. 

DYNAMIC 

Whlrly ii,ed a> an ad- 
ditional speaker In 
many home*. a* well »■* 
on puhlh addre** sys- 
tem*. Will handle an 
enormntit amount of 
volume without distort- 
ing nr rattling. Kqulp- 
lietl with a rviiitler 
tube. The speaker mea- 
wide, and 7 7/32" deep. 
10". Supplied complet* 




Limited Quantity! 
GENUINE R# C# A# 



MAGNETIC 
CHASSIS 



This rliassis is tin 1 iilonl ii'ul 

i uniil in the K.C.A. Inn \- 

1on|t ami lit A Kjii-ak.-r* which 
list for ua hitrh as $3i).o<i. N'oto 
Iniilt-in niiiptit trmuturmi'i' 
which permils iim> of 4.*h> 
vidts without distortion, rat- 
tling nr Malting. Crn.mii> owr>i/.ril ntagtirl. 
The thick armature is iiceuratrly centered, tin* 
n1 1 1 rd.v mot a I fr.im.' i* Until with a »pnia1 srlf- 
l»altlinu r tuhrii, ifn-ully iniprnviinr iii-iinutir i ir« >i » - 
ertku of thi> sciisal iotial speaker. Note the cor- 
rugated mi lid co of (he com-, an exclusive feature — 
enhance* perfect it ma I rt'iiroduct ion i|iialitie> con- 
siderably; mottt compart \y mailt*; 1»" outride di- 
ameter, 4Va" deep overall. - 
Priie $2*75 




FARRAND 

12 MODEL 
INDUCTOR 
DYNAMIC 



The 12" models have two 
magnet* standing unright, 
with a hr.tc kt-t on the hot- 
torn to oa-e mounting. l»l- 
m«iixion> of the 12" model: 
12" ill /I i H nd tiV4" deep. 
(12" Mix lei) 




Our 



$S»9S 



OXFORD 

A.C.andD.C. 
CONCERT 



lures 12'z" high. 11 a '»' 
KafTle oimlng reuuired, 

A.C. Model . 



$8.95 



D.C. Model 



$6.95 



PEERLESS 

A.C. and D.C. 
DYNAMIC 
SPEAKER 

CHASSIS 

Adaptable for the 
most powerful ampli- 
fier. Kuually suited 
for use with any re- 
ceiver employing the 
average type i>( audio 
ampltnVatfnn ttyttem 
luinc a 1 * lo\r a« 9" volt* "B" current. 1M\ model 
lu- a 1 .000 ohm neld and a puvhpull output trana- 
Immii; A i\ model med a dry rei-tiher 8>stem with 
a hum condenser for minimum A.C, hum. 

Dimension*— 12" high. 8" deep. ^jl a « 
A.C Model. J'rlre.W.gSn.C. Model l»rlce.^**»¥> 
6 Volt. Price...... $7.95 




Price Going Up. Buy Noiv ! 

SlrombergXarlsoi 

MAGNETIC 
PICKUP- 

Tin' season for puldic ad- 
dress amplification is 
here. For perfect tonal 
ipiality mill service insist 
IIKK(;-CAKl.SOX 1'ICKIT. 

world 

Head, Ann, Matching Transform or. I'ickup 
and 20-Koot Insula tetl Extension Cord. 
HIY NOW! Tliis Low Price Kor a Short Time 
Only! 

Price Complete $5*50 




n a genuine STROM- 
Kittle ha* to lie saiil 
it — StromlH-rg-Carlsoii quality is known the 
r. Price includi-s a Stromlwiv-CarlMiii 

Plug 



It's" concert model. 
Three point MiMM-n*iun 
l>a lamed i one t>pex. A.C. 
uses 28u re* tiller. b.C. 
models lane a field 
res|,latne of 2. 5(10 
oh tils. 'Jut put tra in- 
former may he had 
for >Uu!le or piuli 
pull ootpul lubes. 

A.C. with Ttibe. 




$5.75 



H.r. Model St. 50 



OXFORD 



A.C.orD.C. 
Auditorium 
DYNAMIC 




1 1" auditorium raodeL 
Take* a ha rTle 
with a \'JVt n 
fiiientnc Oversize 
fr.ime.< with ex- 
Ira KauBe whe 
In the Held i-oil. 
Mlilih irhetf tne 
speaker liljrln-r field strength and permits greater 
energization. D.C. model has a 4.f>il0 ohm field 
whieh ean he eneritized froul the power pack* of 
amplifier* or from 11<I \ull D.C. line. 

A.C. with 2H0 Tuhe $9.95 

li.C. .\fodel $7.95 



All orders arr> F. 0. B. N**w York, and 
Mihjoit to prior sale. Terms: A deposit 
of 20% is required with every order. Hal- 
jiicv nnn I mi j.i.i I in delivery. Deduct 
55ii if tull iini >i mt is sent with order. 
DO NOT SEND FOR CATALOG 



GRENPARK COMPANY 



245 Greenwich St. 



Dept. RC 



New York, N» Y. 
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RTC's Big November SPECIALS 



Every month we list on this page a 
i'ew STAR* items which are not listed 
in our catalog. These are all specials 
on which the quantities on hand are 
not sufficient to catalog them. Once 
hoUI oat, no more can be had. ORDER 
NOW— TODAY. 




No One in Radio 
Undersells Us! 



STOr SHOrriXG—ihe lowest prices 
are right on this page. Xo otic under- 
sells us. We meet any price on any 
new merchandise. Order direct from 
this page and save money. 100' r satis- 
faction on every transaction. Take ad- 
vantage today of these special offers. 



★ "FARADAY 1 



7 TUBE SCREEN-GRID 
RADIO RECEIVER 
Complete with Full Dynamic Speaker 
ONLY too — NO MORE WHEN CONE 




If rvcr thorc «-;»« a crrMrr value ttirin 1 1 1 
ninl M'DMl i\ ii> uf iUi- 7 ImIm- r. «-ri\ . r. .In.- t. 
MUH-r-fi.-t. r...1.v ii.' rvr<-ivi<r. Thr • -1 rn.-l i 

It- rinnil i- i ■ • ali*-r Hism tin- ' (.•...nI-4.1.1 

priMif fViT il«">iwii>il. I' ni«-'.ri»ir it. - lv\.. » 
<Ti.i<n-*rri«| IhIm-- a t.vpi 'JI |» 



-I.'. In!.. 



lW..re, tci> hflv-fl yet to it. The -fti 
• - H tuti.-l .in:,.. s ,r.. iu-l -tiiif|» »*• ll •«»-*< <<r it 
..f tf i- ..-I i- 1,-1 i|. , riU-.l it* "SlHdihtnl." 
iin.lt. v T. li f\ t>|«- ulilHi i- tin* iihN.1 fi.ul- 
iri— ..I Nirni.1 It. I. :iiui>liti« siimhi ii*<iuk ■ > »*• -4 
iltMili- :tmt>li'i 



11 ,■ 



iiliUti 



i ihuIi'ImmJ. 



l<i (lluttly n |>lt*li-|illll "taxi' 
lull ilviuuiiii" MM'iilii'r. 

Tuning i» efctrvnn-ly miiii>I«-. Tin- kiml« <■» tli.. h-fi i- -\ <MMM>>iii:iiMm*voliiin«> wmtml »tnl 
iK.uc-r -niMi. Tlx* kn.ili tin »hi> ntrlit i- llir «l;tli..ri -«-h-.|i.r. Th. tuirirl,- -mlili iti I In- ivnli-r 
<>ii»K1«-> ><mi In i-.iiilrol iln- Imiii* from IhkIi tri-M- l.i ifi-»»n l.-f.., t'..iU, lurniiiK-. nliilnriM-r-irautf, 

filu r Imiik. filt. r rl.,.k.-. I..ii..-i., m!i\. :ir.. nil l»M.r..iJ»:hl> -In. liliil. The elm*** 

ii^lf i- ,],. «.f |„.ju> imuw in-' il. 

This receiver is not the midget type. _ !■ i- . foil -i -I < t 



W "NEW DEPENDABLE 1 



*9 TUBE 
TESTER 

Sold Either Wired or In Kit Form 

Hire ImU'itl l« your opportunity to hiiilri one of 
tlx- inifxl iutn« rlni-keM *wr tl< -imi>"I — an initiument 
whii-li I- MiihKKN in i-Feiy -i-a-.- of ih«- mini. Will 
t«-l all Hit* UtiX hp* IuIm-. iiirluilitu tliu-f w ilh 
7 AMI >v Plin.VCS hi KKt'TLI— without the n»c 
of a -nit: It' .nl.iptcr ' 

Tin- "XKW UKI*tiM».\ltl.K." ite it- hi^h .hv 
gin." of in i ui.u > i- i Mi t-uivl> > imple In npi r.itf. Hoth 
plans i if tiu- M» -sj y.i ..mi „i( lt . r nititlrr lulir* H re 
r-.i.ltlv ip>in| uitlmut i Ik* u-e nf a "miuiiU plate" 

liUMmi. 

Tlio in-triiiii«'ti1 cuinloyt a liiuli ur^>l. . O AH- 
snw\i, TWK. .MOV1NO-OOH, MKTKK. in-urini: 
tlnrt.v tvtiniii' iiiniMry. Thi. in-tiiiuiciit will 
iluik iimtc Hun I2ii illfft-ri'iit tuhe? ami evi«n tliose 
%\lu. fi lu\e imt ii- yv\ turn |>1 I i.n tin- Niaiki t. 
Tin- luV- ti-tt-r umply ifu.tr.P-f1 auMin-l tttt»«' 
■■fliuit,." \t liit li iiimlitPin U imlii atrd hv Hm- fla-h- ' 
iiiv: of it small pilut lUht. All iixiirMiiiciil f»art-< ar<» 
iin.uiitnl nn a lifiiut ifnll\ ftclu .l p.mi-1 ami the Piillrc In-titimont pi i 

nni-iiuili-il. If ,ilh<riit \i-riil. i-arr\hu im v. l'nr openitii'ii ntt in" 

iv. h.. AC. Thiv in-truinfiit I- :ir,ilhilite «-it1it*r In kit foini or mm 
tr-tvd, n.uiy to u-««. Shippinu ut-itrlit ti (a . 

NO. 303 "New Dependable*' Tube Tester. NO. 303 A "New Dependable" Tube Tester 
completely wired and |f» 4 /\ -| r| in kit form, 
tested. 



il in il shirilllv 

11. v. ill- . ■, ) 

1 1 U'l) uin-d .iixt 



YOUR PRICE 



*18 73 



YOUR PRICE.. 



$14-73 



EXTRA SPECIAL 

Batrd Universal Short Wave and Television Receiver 

Seven Tubei-i$ to SOO Meters 

Only 20 at This Price 




List Price, S27.SO. 



$16.17 



WE ARE A WHOLESALE HOUSE AND CAN NOT AC- 
CEPT ORDERS FOR LESS THAN $3.00. 

tf C.O.D. shipment is desired, please remit 20% remit- 
tance, which must accompany all orders. 

tf full* cash accompanies order, deduct 2*o discount. Send 
money order— certified cheek — U. S. stamps. 



ORDER FROM THIS PAGE 



Yuu will find aprrial prices from time to 
time, in this magazine. Gtt our liiff FKKK 
catalog for the greatest Radio Bargains. 

Should you wish goods shipped by parcel post, be sure to include sufficient extra remittance 
for same. Any excess will be refunded. 



Radio Trading Company 102 Park Place New York, N. V. 
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McMurdo Silver now presents 



MASTERPIECE H 



■T. 




'Name on request. Neither this uni- 
versity ntrr Harvard has w commer- 
cial interest in McKiurdo Stlier, inc. 




Designed especially for Admiral Byrd, 



from specifications developed in col- 
laboration with the research and engi- 
neering departments of Harvard and 
another great eastern University. 



Admiral Richard E. Byrd, U.S.X., asked Dr. McCalel) of 
Harvard University which radio receiver would be best 
for his next Antarctic expedition. 

In substance, Dr. McCaleb replied, "McMurdo Silver's 
Masterpiece, with certain additions/' 

Immediately, the engineering department of Harvard 
made certain suggestions to Mr. Silver, as did the engi- 
neering research department of another great eastern uni- 
versity, to produce, for Admiral Byrd, the greatest, most 
complete, most thoroughly able all-wave radio receiver the 
world has ever seen. Masterpiece II is the result. 

The sjK'cifications of Masterpiece II, as you can readily 
see, promise a quality and extent of performance often 
dreamed of, but never seriously considered as either prob- 
able or possible of attainment. Yet, Masterpiece 1 1 actually 
meets them, to the letter, and its j>erformancc, very con- 
clusively asserts the fact that an entirely new era of 
transoceanic radio reception has been born. 

Duplicates of Masterpiece II . . . exact duplicates of the 
very receiver that is going into the Antarctic with Admiral 
Byrd, are now available. 

A completely descriptive, fully illustrated book will 
gladly be sent upon receipt of the coupon below. 



BRIEF SPECIFICATIONS 



Here are Mtustratcd the Master- 
piece II Suffer speaker that de- 
< elops 4 times the txtuer output of am other . , , and 
the sltghth smaller "auditorium" sfvaker usually 
furnished by custom set makers. Either is furnished 
optionally uith Masterpiece J!. 




Wave length Range 10 to 570 
motors or 520 to jo.000 kc. Four 
IKJsition wave change switch. 

{External unit extends range from 
700 to 2000 meters.) 

Tuned R. F. stage on both Broad- 
cast ami entire Short Wave range 
yet single dial tunes the receiver. 
Greatly improves signal-noise 
ratio on 12.000 mile reception. 

Band -spread tuning on short wave*. 
Makes short wave t uniug actually 
easier than broadcast tuning. 

.1 air-tuned intermediate stages. 
Most accurate intermediate am- 
plification ever developed. 

Sensitivity better than \i micro- 
volt absolute average. 

Interstation noise suppressor ad- 
justable to exact location require- 
ment. 



Automatic volume control holds all 
stations 20 microvolts and up at 
constant volume to the ear. 

Sleet ivity absolute 9 Kc. for 
Europe, better than I*. S. needs 
(21 Kc. wide 10.000 times down). 

Fidelity perfect over 30 to 4.000 
cycle audio range. 

I'lidistorted power output, 15 watts. 

Automatic and manual tone con- 
trols. 

Special impregnation for tropical 
climates. 

Built-in beat oscillator for easy 
finding of SAW and weak broad- 
cast stations. 

Chromium plated steel shielding 
case eliminates need for cabinet. 

10 day trial in your home. t>i>cn- 
and-shut guarantee. Money baik 
instantly if you are not absolutely 
satisfied — no questions asked. 



McMurdo Silver. Inc., 1735 Belmont Ave.. Chicago, l\S.A. 
Send me full technical information on Masterpiece II. 



McMURDO SILVER, Inc. 

1736 BELMONT AVENUE - - - CHICAGO, U. S. A. 



Name 
Street 
Town 



WWW. 




Never Seen Equal 

"Loosed fteveral Central 
American and Mexican sta> 
tiona. short and long wave. 
Got FYA, France Nev»-c 
seen anything to equal this 
Hew Midwcat-16 for to no 
fidelity and consistent sen- 
sitivity."— T. N. Btewart. 
Vero butch, Florida, 




Beyond Expectations 

"You certainly know how to 
build All- Wave Radios. I 
am pleaaed beyond all my 
expectations; have been lis- 
tening for two hours to G8B 
in Eng|»nd. 12RO.and Pon- 
toise. France." — Dayton H. 
Lather, 267 Sylvan At*., 
Wutcrbury, Conn. 




No Other Set Compare* 

"The Mldweat 16-Tube IU- 
dio is all you Haid and more 
(a world-wide receiver). I 
don't believe there w another 
■eton the market tocay with 
the tone and selectivity of » I 
Midweat 16-TuU Radio." 
—Mr. C. L. Gietl. 415 E. 8. ■ 
Grand Ave, Springfield. lib j 




Fine Results 

*'I nm well pleaaed with the 
Midwe»t»lG and have had 
Mme fine results with it. 
Sunday afternoon wo were 
listening to a Rugby game 
between Ireland and Eng- 
land, being broadcast from 
London."— B. J. Hart. 41 
rVe*t St,, Cromwell. Conn. 



THOUSANDS ARE £**t6f*u»G OWIR IHIS 

9 TO 



SUPER 

Deluxe 

MI-WAVE 

Radio 



0 METER* 



World Wide \ 

Reception ' 

M ] 




rIDWEST startles radio world 
by offering this 16-tube De luxe 
ALL-WAVE radio. . . finest development of its" 
14 years of experience as leading radio manufacturer 
. . .at sensationally low price of only $49 50. Buy this 
bif^er, better, more powerful, clearer-toned radio, direct 
from Midwest Laboratories. . . at a positive saving of 30% to 50% 
Brings in broadcasts from stations 10,000 miles and more away. Gives 
complete wave length coverage of 9 to 2,000 meter (33 megocycles to 150 KG) 
This powerful, super-selective, radio has FIVE distinct wave bands . . . 
ultra short, medium, broadcast and long . . . putting whole world of radio 
at your finger tips. Now listen in on all U. S. programs. . .Canadian, 
police, amateur, commercial, airplane and ship broadcasts, and worlds 
finest stations as: DFA Nauen, Cermany— REN, Moscow, Russia— EAQ, 
Madrid, Spain— 12R0, Rome, Italy— VK2 ME, Sydney, Australia. Never 
before so much radio for so little money. Don't buy any radio until you 
learn about this greatest of radio values. Send today for money-saving tacts ! 

40 NEW 1934 FEATURES 

Try this Midwest radio. . in your own home. . .for thirty days 
before you decide. See for yourself the 40 new 1934 features 
that insure amazing performance. For example — Automatic 
SELECT-O-BAND (exclusive with Midwest), simplifies short wave 
tuning, instantly pointing out the wave length of the station. 
Other features include: Amplified Automatic VolumcControl, New Type Tubes, 
16 Tubes, Balanced Unit Superheterodyne Circuit, Velvety Action Tuning, Super 
PowerClass "A" Amplifier, 29 Tuned Circuits. New Duplex-Diode-High MuPcn- 
tode Tubes, No-Image Heterodynes, Full Rubber Floated Chassis. Variable 
Tone Blender, Central! zed Tuning, 7 KC Selectivity, New Thermionio Rectifier, 
Totally scientifically shielded (coils and switch catacombed), etc. These and many 
additional features are usually found only in sets selling from $100 to $150. 




WORLDS GREATEST 
RADIO VAfLUE 



TERMS 

AS LOW AS 

«<*> 




with 
New 

Deluxe Auditorium Type 

$PE4KER 



We will send you copies of letters like those 
illustrated at top of page. They'll convince you 
that Midwest radios are sensational values 1 
They prove you can order your Midwest radio 
by mail with as much satisfaction as if you 
jvere to select it in our great radio laboratories. 



1 P!— 5J D EA L DIRECT WITH LABORATORIES 

^^JU»**"^^^^^^^ Increasing costs are sure to result in higher radio ^f* ^£ TJT f 

prices soon. Buy before the big advance. . .NOW, ff^^ H ^Hf X^Lm 

NEW STYLE CONSOLES while vou can take advantage of Mid wo WJSVf 
The new, nl? Midwest Cat a- ingly low prices. No middlemen's profits to pay! ^pi^lj&^V 1 
log shows a complete line of You save from 30% to 60% when you buy direct ^mWm^mm ^ mwrnw 

beautiful, artistic, do luxe fcJDA fr °ni Midwest Laboratories — you get 

console* ... in the new mo- ^."T^r 30 daya FREE trial— as little as $5.00 mm m\ AmflaT 
ceroiBtic designs ... and down puts a Midwest radio in your |||^ |^ MM JT 
priced to save you 30% to ^KLW home. Satisfaction guaranteed or your .—-4^ nfcHLV#L 
60 %, Hand made by Mas- money back ! FREE catalog t | i| SB gg/ft 

\? r Sl^Z Q \^ C ?^ S&SfL sational radio values. Write TODAY! 

tl net Ion and dignity to any Wl , ».,*,.,» 
home. Mail coupon today. Sign and mall coupon ...or, send name and address on postal card...WOWj 


KUIH THIS COUPON FOH 
AMAZING IO- DAY FREE I RI AL 
OFFER ANO * iW 1914 CATAI OG 


! MIDWEST RADIO CORP., 

1 Dept. 312 

| Cincinnati, Ohio. 

I Without obligation on my part send 
1 rne your new 1034 catalog, and cora- 
' plete details of your liberal 30-day 
| FREE trial oiler. This la NOT an order 

1 

i 


AGENTS t ! 

Mali* Eaty 
Extra Monty Z 

Check Here 1 — j ■ 
for Details I— J { 

1 

1 


MIDWEST RADIO CORP. 

DEPT. EO— CINCINNATI, OHIO. U. $. A. 

Established 1920 &abU Address Mireco * BC 5tS Edi^O" 


i 1 
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